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VITAMIN D RECEPTOR MODULATORS 

CROSS REFERENCE TO RELATED APPLICATIONS 

5 This patent applicaton claims the benefit of priority under Title 35 United States 

Code, section 119(e), of Provisional Patent Application No. 60/429,041 filed November 
22, 2002; the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
1 0 Vitamin D3 Receptor (VDR) is a ligand dependent transcription factor that 

belongs to the superfamily of nuclear hormone receptors. The VDR protein is 427 amino 
acids, with a molecular weight of -50 kDa. The VDR ligand, 1 a,25-dihydroxyvitamin D3 
(the hormonally active form of Vitamin D) has its action mediated by its interaction with 
the nuclear receptor known as Vitamin D receptor ("VDR"). The VDR ligand, loc,25- 
1 5 dihydroxyvitamin D3 (1 oc,25(OH)2D3> acts upon a wide variety of tissues and cells both 
related to and unrelated to calcium and phosphate homeostasis. 

The activity la,25-dihydroxyvitamin D3 in various systems suggests wide clinical, 
applications. However, use of conventional VDR ligands is hampered by their associated 
toxicity, namely hypercalcemia (elevated serum calcium). Currently, la,25(OH)2D3 ? 
2 0 marketed as Rocaltrol® pharmaceutical agent ( product of Hoffmann-La Roche), is 
administered to kidney failure patients undergoing chronic kidney dialysis to treat 
hypocalcemia and the resultant metabolic bone disease. Other therapeutic agents, such as 
Calcipotriol® (synthetic analog of la,25(OH)2D3 ) show increased separation of binding 
affinity on VDR from hypercalcemic activity. 

2 5 Chemical modifications of 1 oc,25(OH)2D3 have yielded analogs with attenuated 

calcium mobilization effects (R. Bouillon et. al., Endocrine Rev. 1995, 16, 200-257). One 
such analog, Dovonex ® pharmaceutical agent (product of Bristol-Meyers Squibb Co.), is 
currently used in Europe and the United States as a topical treatment for mild to moderate 
psoriasis (K. Kragballe et. al., Br. J. Dermatol. 1988, 119, 223-230). 

3 0 Other Vitamin D3 mimics have been described in the publication, Vitamin D 

Analogs: Mechanism of Action of Therapeutic Applications, by Nagpal, S.; Lu, J.; 
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Boehm, M. F., Curr. Med Chem. 2001, 8, 1 6614 679. 

Although some degree of separation between the beneficial action and calcium 
raising (calcemic) effects has been achieved with these VDR ligands, to date the 
separation has been insufficient to allow for oral administration to treat conditions such as 
5 osteoporosis, cancers, leukemias, and severe psoriasis. 

One example of a major class of disorder that could benefit from VDR mediated 
biological efficacy in the absence of hypercalcemia is osteoporosis. Osteoporosis is a 
systemic disorder characterized by decreased bone mass and microarchitectural 
deterioration of bone tissue leading to bone fragility and increased susceptibility to 
1 0 fractures of the hip, spine, and wrist (World Health Organization WHO 1 994). 

Osteoporosis affects an estimated 75 million people in the United States, Europe, and 
Japan. 

Within the past few years, several antiresorptive therapies have been introduced. 
These include bisphosphonates, hormone replacement therapy (HRT), a selective estrogen 
15 receptor modulator (SERM), and calcitonins. These treatments reduce bone resorption, 
bone formation, and increase bone density. However, none of these treatments increase 
true bone volume nor can they restore lost bone architecture. 

Another major disorder that could benefits from VDR mediated biological activity 
is psoriasis. Psoriasis is one of the most common dermatologic diseases and is a chronic 
2 0 inflammatory skin condition characterized by erythematous, sharply demarcated papules 
and rounded plaques, covered by silvery micaceous scale. 

Synthetic VDR ligands with reduced calcemic potential have been synthesized. 
For example, a class of bis-phenyl compounds stated to mimic la, 25-dihydroxyvitamin 
D3 is described in US Patent No. 6,218,430 and the article; "Novel nonsecosteroidal 

2 5 vitamin D mimics exert VDR-modulating activities with less calcium mobilization than 

la, 25-Dihydroxyvitamin D3'' by Marcus F. Boehm, et. al., Chemistry & Biology 1999, 
Vol 6, No. 5, pgs. 265-275. 

Synthetic VDR ligands having an aryl-thiophene nucleus are described in United 
States provisional patent application SN 60/384151, filed 29 May 2002. 

3 0 There remains a need for improved treatments using alternative or improved 

pharmaceutical agents that mimic la, 25-dihydroxyvitamin D3 to stimulate bone 
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formation, restore bone quality, and treat other diseases without the attendant 
disadvantage of hypercalcemia. 

SUMMARY OF THE INVENTION 

5 

Novel compounds having a nucleus of formula "(A)" have been found effective as 
Vitamin D Receptor (VDR) modulators: 




(A) 



1 0 The compounds of the invention with VDR modulating activities are represented by 
formula (I) 




(") 



wherein the variables R, R\ R^ , R2, Zg, and Zq are as hereinafter defined. It is a 
discovery of this invention that compounds described herein display the desirable cell 

1 5 differentiation and antiproliferative effects of 1 ,25(OH)2D3 with reduced calcium 

mobilization (calcemic) effects if substituent Zq possesses a carbon atom linked group 
that is directly connected (i.e., with no intervening non-carbon atom) to the aryl nucleus. 

In another aspect, the present invention is directed towards pharmaceutical 
compositions containing pharmaceutically effective amounts of compounds of 

2 0 formulae (I) or a pharmaceutically acceptable salt or prodrug thereof, either singly or in 
combination, together with pharmaceutically acceptable carriers and/or auxiliary agents. 

Another aspect of the invention is a pharmaceutical formulation for treatment or 
prevention of osteoporosis containing pharmaceutically effective amounts of the vitamin 
D receptor modulator compound of formula (I) alone or together with pharmaceutically 
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effective amounts of co-agents conventionally used for the treatment of osteoporosis. 

Another aspect of the invention is a pharmaceutical formulation for treatment or 
prevention of psoriasis containing pharmaceutically effective amounts of the vitamin D 
receptor modulator compound of formula (T) alone or together with pharmaceutically 
effective amounts of co-agents conventionally used for the treatment of psoriasis. 

Another aspect of the invention is a pharmaceutical formulation for treatment or 
prevention of prostate cancer containing pharmaceutically effective amounts of the 
vitamin D receptor modulator compound of formula (I) alone or together with 
pharmaceutically effective amounts of co-agents conventionally used for the treatment of 
prostate cancer. 

Another aspect of the invention is to use the compounds of the invention to treat 
disease states responsive to Vitamin D receptor ligands. 

Another aspect of the invention is the prevention and treatment of acne, actinic 
keratosis, alopecia, Alzheimer's disease, autoimmune induced diabetes, bone fracture 
healing, breast cancer, Crohn's disease, colon cancer, Type I diabetes, host-graft rejection, 
hypercalcemia , Type II diabetes, leukemia, multiple sclerosis, insufficient sebum 
secretion, osteomalacia, insufficient dermal firmness, insufficient dermal hydration, 
myelodysplasia syndrome, psoriatic arthritis, renal osteodystrophy, rheumatoid arthritis, 
scleroderma, seborrheic dermatitis, skin cancer, systemic lupus erythematosis, ulcerative 
colitis and wrinkles; by administering to a mammal in need thereof a pharmaceutically 
effective amount of a compound of Formula L 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions: 

The term, "abscess" refers to adverse complications often associated with surgery, 
trama, or diseases that predispose the host to abscess formation from encapsulated 
bacteria lymphocytes, macrophages, and etc. 

The term, "adhesion" refers to the adverse and abnormal union of surfaces 

* 

normally separate by the formation of new fibrous tissue resulting from an inflammatory 
process. 

The term, "Mustard" is inclusive of both sulfur mustards and nitrogen 
mustards, either alone or in any combnation. Examplary of such compounds are the 
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vesicants; bis(2-chloroethyl) sulfide (Chemical Agent Symbol HD), C1(CH2)2S(CH2)2C1 
l,2-bis(2-cMoroethylthio)ethane (Chemical Agent Symbol Q), 
C1(CH2)2S(CH2)2S(CH 2 )2C1; bis(2-chloroethylthioethyl) ether, 
C1(CH 2 )2S(CH2)0(CH 2 )2S(CH2)2C1 (Chemical Agent Symbol T); tris(2-chloroethyl) 
amine (Chemical Agent Symbol HN3) N(CH 2 CH2C1)3; N-methyl-2,2'- 
dichlorodiethylamine (Chemical Agent Symbol NH2); and 2,2 , -dichlorotriethylamine 5 
CH3CH2N(CH2CH2C1)2 (Chemical Agent Symbol NH1). 

The term "branched C3-C5 alkyl" is an alkyl group selected from 1-methylethyl; 
1-methylpropyl; 2-methylpropyl; 1,1-dimethylethyl; 1,1-dimethylpropyl; 1,2- . 
dimethylpropyl; or 2,2-dimethylpropyl. Preferred branched C3-C5 alkyl groups are 2- 
methylpropyl and 1,1-dimethylethyl, with the 1,1-dimethylethyl group being most 
preferred. 

The term, "branched alkyl terminal group" is used to identify the substituent Zg of 
Formula I of the Invention. The defining characteristic of the branched alkyl terminal 
group is that it is placed on the diphenyl nucleus other than on the phenyl ring bearing the 
substituent Zc as shown, for example, in the structural formula (B); 




(B) 



The term, "carbon atom linked group" is used to identify the chemical substituent 
Zq in the Formula I definition of compounds of the invention. Its defining characteristic 
is a carbon atom as the first atom and point of attachment to the aryl ring to which it is 
attached. For example in the structural formula (C): 
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z 



B 




OH 



(C) 



.10 



15 



20 



the arrow identifies the carbon atom linked directly to the aryl nucleus of formula (I). All 
compounds of the invention contain a carbon atom linked group as the Zq substituent 

The term "alkenyl" refers to aliphatic groups wherein the point of attachment is a 
carbon-carbon double bond, for example vinyl, 1-propenyl, and 1-cyclohexenyl. Alkenyl 
groups may be straight-chain, branched-chain, cyclic, or combinations thereof, and may 
be optionally substituted. Suitable alkenyl groups have from 2 to about 20 carbon atoms. 

The term "C1-C5 alkyl" refers to saturated aliphatic groups including straight- 
chain, branched-chain, and cyclic groups and any combinations thereof. Alkyl groups 
may further be divided into "primary", "secondary", and "tertiary" alkyl groups. In primary 
alkyl groups, the carbon atom of attachment is substituted with zero (methyl) or one 
organic radical. In secondary alkyl groups, the carbon atom of attachment is substituted 
with two organic radicals. In tertiary alkyl groups, the carbon atom of attachment is 
substituted with three organic radicals. Examples of C1-C5 alkyl groups are methyl, 
ethyl, n-propyl, 1-methylethyl; n-butyl, 1-methylpropyl; 2-methylpropyl; 1,1- 
dimethylethyl; n-amyl, 1 , 1 -dimethylpropyl; 1 ,2-dimethylpropyl; and 2,2-dimethylpropyl. 

The term, "bond" when used to describe a divalent linking group indicates the 
absence of a divalent atom, for example in the group 



when Li is -0-, L2 is a bond, L3 is -CH 2 -, and R B is tBu the structural formula is 



The term "cycloalkyl" includes organic radicals such as cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl. 



The term, "cycloalkenyr includes organic radicals such as cyclopropenyl, 
cyclobutenyl, cyclopentenyl and cyclohexenyl. 

The term, "C\-C$ fluoroalkyl"is an alkyl group containing fluorine and includes 





p 
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organic radicals such as -CF3, -CHF 2 , -CH2F, -CF 2 CF 3 , -CHFCF3, -CH 2 CF 3 , - 
CH2CUF2, and -CH2CH2F, with -CF3 being preferred. 

The abbreviation, "Me" means methyl. 

The abbreviation, "Et" means ethyl. 
5 The abbreviation, "iPr" means 1-methyiethyl. 

The abbreviation, "tBu" means 1,1-dimethylethyl. 

The abbreviation, "3Me30H44DiMe-Pentyl" means 3-methyl-3-hydroxy-4,4- 
dimethylpentyl. 

The abbreviation, "3Me30H44DiMe-Pentenyl" means 3-methyl-3-hydroxy-4,4- 
1 0 dimethylpentenyl. 

The abbreviation, "3Me30H44DiMe-Pentynyl" means 3-methyl-3-hydroxy-4,4- 
dimethylpentyl. 

The abbreviation, "3Et30H44DiMe-Pentyl" means 3-ethyl-3-hydroxy-4,4- 
dimethylpentyl, 

15 The abbreviation, "3Et30H44DiMe-Pentenyl" means 3-ethyl-3-hydroxy-4,4- 

dimethylpentenyl. 

The abbreviation, "3Et30H44DiMe-Pentynyr means 3-ethyl-3-hydroxy-4,4- 
dimethylpentynyl. 

The term, "-CH 2 -C(0)-N-pyrrolidine" refers to the radical represented by the 
2 0 structural formula: 



The term, "-CH2-N-pyrrolidin-2-one" refers to the radical represented by the 
structural formula: 





25 



The term, "-CH2-(l-methylpyrrolidin-2-one-3-yl)" refers to the organic radical 
represented by the structural formula: 
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N 



o 

The term, "l,3,4-oxadiazolin-2-one-5-yl" refers to the organic radical represented 
by the structural formula: 

H 

N 





The term, "l,3,4-oxadiazolin-2-thione-5-yl" refers to the organic radical 
represented by the structural formula: 

H 

N- 




The terml, "imidazolidine-2 ? 4-dione-5-y^ , refers to the organic radical represented 
by the structural formula: 




O 

The term, "isoxazol-3-ol-5-yl" refers to the organic radical represented by the 
structural formula: 




OH 



The term, "3-methyl-3-hydroxy-4 3 4-dimethylpentyr' refers to the radical having 
the structural formula: 
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The term, '3-methyl-3-hydroxy-4,4-dimethylpentenyl." refers to the radical having 
the structural formula (both cis and trans isomers): 

OH 




The term, "S-methyl-S-hydroxy^^dimethylpentyr' refers to the radical having 
the structural formula: 




The term, "3-ethyl-3-hydroxy-4,4-dimethylpentynyl" refers to the radical having 
the structural formula: 

OH 




The term, "3-ethyl-3-hydroxy-4,4-dimethylpentenyr' refers to the radical having 
the structural formula (both cis and trans isomers): 

OH 




The term, "3-ethyl-3-hydroxy-4,4-dime%lpentynyl" refers to the radical having 
the structural formula: 

OH 
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The term, "-5-ethylidene-l ,3-thiazolidine-2,4-dione, refers to the radical 
represented by the structural formula: 




5 The dotted line symbol crossing a solid line representing a bond 



means that the bond so marked is the bond of attachement. 

The structural formula representing the compounds of the invention with or 
without open display of all pendant hydrogen atoms are equivalent, for example: 




is the same compound as 




The term, "mammal" includes humans. 

The term "ester" refers to compounds of the general formula; RO-C(0)R', 
15 prepared for example, where a hydroxy group of an acid is replaced with an alkoxide 

group. For example, a carboxylic ester is one in which the hydroxy group of a carboxylic 
acid is replaced with an alkoxide. Esters may derive from any acid comprising one or 
more hydroxy groups: for example, carbonic acid, carbamic acids, phosphonic acids, and 
sulfonic acids. 

2 0 The term "halo" refer to fluorine, chlorine, bromine, and iodine. 

The term, "C1-C5 fluoroalkyl"is an alkyl group containing fluorine and includes 
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organic radicals such as -CF 3 , -CHF 2 , -CH2F, -CF2CF3, -CHFCF3, -CH2CF3, 
-CH2CHF2, and -CH 2 CH2F 5 with -CF3 being preferred. 

The term, "(Acidic Group)' 5 means a carbon atom linked organic group that acts 
as a proton donor capable of hydrogen bonding. Illustrative of an (Acidic Group) is a 
group selected from the following: 

-C(0)OH, 
-5-tetrazolyl, 

O 

ft 

-i C NH S CH, 




HO 
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Compounds of the Invention: 
5 The compounds of the invention with vitamin receptor modulating (VDRM) 

activities are represented by formula (I) or a pharmaceutical^ acceptable salt or a prodrug 
derivative thereof: 
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(") 



wherein; 

R and R' are independently C\-C$ alkyl, C1-C5 fluoroalkyl, or together R and R' 
form a substituted or unsubstituted, saturated or unsaturated carbocyclic ring having from 
5 3 to 8 carbon atoms; 

Rj and R2 are independently selected from the group consisting of hydrogen, 
halo, C1-C5 alkyl, C1-C5 fluoroalkyl, -0-Cj-C 5 alkyl, -S-C1-C5 alkyl, -O-C1-C5 
fluoroalkyl, -CN,-N02, acetyl, -S-C1-C5 fluoroalkyl, C2-C5 alkenyl, C3-C5 cycloalkyl, 
and C3-C5 cycloalkenyl; 
10 Zq is a group represented by the formula: 



wherein 

-(I4), -(L2)-, and -(L3)- is each a divalent linking groups independently selected 
1 5 from the group consisting of 

a bond 




(CH 2 )- CH 



(CH 2 )sr 
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(CH 2 ) 



2/m 



(CH 2 )— N 



R40 
R40 



(CH 2 ) 



2/m 



R40 



O 



(CH 2 ) 



2/m 



(CH 2 ) m — CH=CH 



(CH 2 ) 



2/m 



and 



where m is 0, 1, or 2, and each R40 is independently hydrogen, C1-C5 alkyl, or C1-C5 
fluoroalkyl; 

Rg is a branched C3-C5 alkyl; 
Zq is a carbon atom linked group selected from 

-C0 2 H, 
-C02Me, 
-C02Et, 

-C(0)CH2S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-C(0)CH 2 CH 2 S(0) 2 Et, 

-C(0)CH(Me)CH 2 C0 2 H, 
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-C(0)CH(Me)CH 2 C0 2 Me, 

-C(0)CH(Me)CH 2 C0 2 Et, 

-C(0)CH(Me)CH 2 C0 2 iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

* 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH(Me)C(Me) 2 C0 2 H, 

-C(0)CH(Me)C(Me) 2 C0 2 Me, 

-C(0)CH(Me)C(Me) 2 C0 2 Et, 

-C(0)CH(Me)C(Me) 2 C0 2 iPr, 

-C(0)CH(Me)C(Me) 2 C0 2 tBu, 

-C(0)CH(Me)CH(Et)C0 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C0 2 Et, 

-C(0)CH(Me)CH(Et)C0 2 iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 

-C(0)C(0)OH, 

-C(0)C(0)NH 2( 

-C(0)C(0)NHMe, 

-C(0)C(0)NMe 2 , 



WO 2004/048309 



PCT/US2003/035055 



-16- 

-C(0)NH 2 > 
-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et>C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropyl)C0 2 H 

-C(0)NMe-CH 2 -C(0)OH, 

-C(O)NMe-CH 2 -C(O)0Me, 

-C(0)NMe-CH 2 -C(0)OEt, 
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-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me>C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH, 

-C(0)NHS(0)Me, 

-C(0)NHS02Me, 

-C(0)-NH-5-tetrazolyl, 

-C(0)NHS(0)Me, 

-C(0)NHS(0)Et, 

-C(0)NHS0 2 Me, 

-C(0)NHS0 2 Et, 

-C(0)NHS(0)iPr, 

-C(0)NHS02iPr, 

-C(0)NHS(0)tBu, 

-C(0)NHS02tBu, 

-C(0)NHCH2S(0)Me, 

-C(0)NHCH 2 S(0)Et, 

-C(0)NHCH 2 S02Me, 

-C(0)NHCH2S0 2 Et, 

-C(0)NHCH 2 CH 2 S(0)Me, 

-C(0)NHCH 2 CH 2 S(0)Et, 

-C(0)NHCH 2 CH 2 S02Me, 

-C(0)NHCH 2 CH 2 S02Et, 
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-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S0 2 Me, 

-C(0)-N(Me)-5-tetrazolyl, 

-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S(0)Et, 

-C(0)N(Me)S0 2 Me, 

-C(0)N(Me)S0 2 Et, 

-C(0)N(Me)S(0)iPr, 

-C(0)N(Me))S0 2 iPr, 

-C(0)N(Me))S(0)tBu, 

-C(0)N(Me)S0 2 tBu, 

-C(0)N(Me)CH 2 S(0)Me, 

-C(0)N(Me)CH 2 S(0)Et, 

-C(0)N(Me)CH 2 S0 2 Me, 

-C(0)N(Me)CH 2 S0 2 Et, 

-C(0)N(Me)CH 2 CH 2 S(0)Me, 

-C(0)N(Me)CH 2 CH 2 S(0)Et, 

-C(0)N(Me)CH 2 CH 2 S0 2 Me, 

-C(0)N(Me)CH 2 CH 2 S0 2 Et, 

-CH 2 C0 2 H, 

-CH 2 -5-tetrazolyl, 

-CH 2 C0 2 Me, 

-CH 2 C0 2 Et, 

-CH 2 NHS(0)Me, 

-CH 2 NHS(0)Et, 

-CH 2 NHS0 2 Me, 

-CH 2 NHS0 2 Et, 

-CH 2 NHS(0)iPr, 

-CH 2 NHS0 2 iPr, 

-CH 2 NHS(0)tBu, 

-CH 2 NHS0 2 tBu, 

-CH 2 NHCH 2 CH 2 S0 2 CH 3> 
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-CH 2 NH(CH 2 C0 2 H), 

-CH 2 N(C(0)Me)(CH2CO 2 H), 

-CH 2 -N-pyrrolidin-2-one, 

-CH 2 -(1 -me1hylpyrrolidin-2-one-3-yl), 

-CH 2 S(0)Me, 

-CH 2 S(0)Et, 

-CH 2 S(0) 2 Me, 

-CH 2 S(0) 2 Et, 

-CH 2 S(0)iPr, 

-CH 2 S(0) 2 iPr, 

-CH 2 S(0)tBu, 

-CH 2 S(0) 2 tBu, 

-CH 2 C0 2 H, CH 2 C(0)NH 2 , 

-CH 2 C(0)NMe 2 , 

-CH 2 C(0)NHMe, 

-CH 2 C(0)-N-pyirolidine, 

-CH 2 S(0) 2 Me, CH 2 S(0)Me, 

-CH(OH) C0 2 H, 

-CH(OH)C(0)NH 2 , 

-CH(OH)C(0)NHMe, 

-CH(OH)C(0)NMe 2 , 

-CH(OH)C(0)NEt 2) 

-CH 2 CH 2 C0 2 H, 

-CH 2 CH 2 C0 2 Me, 

-CH 2 CH 2 C0 2 Et, 

-CH 2 CH 2 C(0)NH 2 , 

-CH 2 CH 2 C(0)NHMe, 

-CH 2 CH 2 C(0)NMe 2> 

-CH 2 CH 2 -5-tetrazolyl, 

-CH 2 CH 2 S(0) 2 Me, 

-CH 2 CH 2 S(0)Me, 

-CH 2 CH 2 S(0) 2 Et, 
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-CH 2 CH 2 S(0) Et, 
-CH 2 CH 2 S(0)iPr, 
-CH 2 CH 2 S(0)2iPr, 
-CH 2 CH 2 S(0)tBu, 
-CH 2 CH 2 S(0) 2 tBu, 
-CH 2 CH 2 S(0)NH 2> 
-CH 2 CH 2 S(0)NHMe, 
-CH 2 CH 2 S(0)NMe 2 , 
-CH 2 CH 2 S(0) 2 NH 2) 
-CH 2 CH 2 S(0) 2 NHMe 
-CH 2 CH 2 S(0) 2 NMe 2 , 
-CH 2 CH 2 CH 2 S(0)Me, 
-CH 2 CH 2 CH 2 S(0)Et, 
-CH 2 CH 2 CH 2 S(0) 2 Me, 
-CH 2 CH 2 CH 2 S(0) 2 Et, 
-C(0)OH, 

> 

-5-tetrazolyl, 
-C(0)-N(Me)-5-tetrazolyl, 

O 

o 




H 



N 



YV, 

O HN^* 
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-1 ,3,4~oxadiazolin-2-one-5-yl, 

-imidazolidine-2,4-dione-5-yl, 

-isoxazol-3-ol-yl, or 

-1 ,3,4-oxadiazolin-2-thione-5-yl. 



In the preceding formula (I) the divalent linking groups -(LI)- and -(L2)- and 
-(L3)- are understood (in the case of those having more than one substituent) to be 
oriented in either direction, for example, where divalent linker (LI) has the identity 
~(CH2) m -0- , it may be configured: 
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R 



B' 



(L 2 ) (CH 2 ) m — O-f 



or 



(L 2 )— O— (CH 2 ) 



2/m 



Preferred compounds of the invention with VDR modulating activities are 
represented by formula (I) or a pharmaceutically acceptable salt or a prodrug derivative 
thereof: 




(i) 



wherein; 

R and R' are independently methyl, ethyl, propyl, or 1-methylethyl; 

R] and R2 are independently selected from the group consisting of hydrogen, 
fluoro, -CI, -CF3, -CH2F, -CHF2, methoxy, ethoxy, vinyl, methyl, ethyl, propyl, 1- 
methylethyl, 1,1-dimethylethyl, butyl, 1-methylpropyl, 2-methylpropyl, or cyclopropyl; 

Zb is a branched alkyl terminated group represented by the formula: 



k B« 



(L 2 ) 



(Li) 



R B is 1-methylethyl; 1-methylpropyl; 2-methylpropyl; 1,1-dimethylethyl; 1,1- 
dimethylpropyl; 1 ,2-dimethylpropyl; 2,2-dimethylpropyl; 

3-methyl-3-hydroxy-4,4-dimethylpentyl; 3-methyl-3-hydroxy-4,4-dimethylpentenyl; 
3-methyl-3-hydroxy-4,4-dimethylpentyl; 3-ethyl-3-hydroxy-4,4-dimethylpentynyl; 
3-ethyl-3-hydroxy-4,4-dimethylpentenyl; or 3-ethyl-3-hydroxy-4,4-dimethylpentynyl; 
(Lj) and (L2) and (L3) are independently divalent linking groups where 
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Li is -0-, -CH 2 - , -CHOH-, -CH(Me)- , -C(O)-, or -C(Me)OH- ; 
L 2 is -CH 2 - „ -CHOH-, -CH(Me)- , -C(O)-, or -C(Me)OH- ; or 
Li and L2 taken together is the group 

CH 2 CH 2 , 



CH CH ,or 



C C ; 

L 3 is a bond, -CH2- , -CHOH- , -CH(Me)- -C(O)-, or -C(Me)OH- ; 

Zq is a group selected from 

-C(0)CH 2 S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-C(0)CH 2 CH 2 S(0) 2 Et, 

-C(0)CH(Me)CH 2 C0 2 H, 

-C(0)CH(Me)CH 2 C0 2 Me, 

-C(0)CH(Me)CH 2 C0 2 Et, 

-C(0)CH(Me)CH 2 C0 2 iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH(Me)C(Me) 2 C0 2 H, 

-C(0)CH(Me)C(Me) 2 C0 2 Me, 
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-C(0)CH(Me)C(Me) 2C0 2 Et, 

-C(0)CH(Me)C(Me) 2C0 2 iPr, 

-C(0)CH(Me)C(Me) 2C0 2 tBu, 

-C(0)CH(Me)CH(Et)C0 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C0 2 Et, 

-C(0)CH(Me)CH(Et)C0 2 iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 

-C(0)C(0)OH, 

-C(0)C(0)NH 2 , 

-C(0)C(0)NHMe, 

-C(0)C(0)NMe 2 , 

-C(0)NH 2 , 

-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH2-C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(O)OH, 

-C(0)NH-CH(F)-C(0)OH, 
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-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF3)-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropyl)C0 2 H, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(O)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 >C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH,or 

-C(0)-N(Me)-5-tetrazolyl. 



Other preferred compounds of the invention are those represented by formula (I) 
or a pharmaceutical^ acceptable salt or a prodrug derivative thereof: 
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(I) 



wherein; 

R and R' are independently methyl or ethyl; 

R\ and R2 are independently selected from the group consisting of hydrogen, 
fluoro, -CI, -CF3, -CH2F, -CHF2, methoxy, ethoxy, vinyl, methyl, or cyclopropyl; 
Zg is a branched alkyl terminated selected from the formulae: 
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X 



x 



x 




x 




A- 



A- 






A- 
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o^y 






cu X 




. or 



Zc is selected from 

-C(0)NH 2 , 

-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me)2-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 
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-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(Q)NH-C(Me) 2 -C(0)OH ) 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropyl)C0 2 H, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 
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-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-CCOJNMe-CCMeJCcyclopropyl^C^OH, 

-C(0)-N(Me)-5-tetrazolyl, 



O 




H 






OH 



O 



Particularly preferred is a compound or a pharmaceutical^ acceptable salt or ester 
prodrug derivative thereof represented by structural formulae (AA) to(DB) as follows: 
AA) 
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5 
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5 




BH) 
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Other particularly preferred compounds of the invention are those shown 
5 by the structural formulae C-l to C-54 set out below. Pharmaceutical^ acceptable salts 
for prodrug derivatives of these compounds are also preferred. 
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C-12) 



C-13) 




C-15) 
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C-20) 

10 
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C-21) 




O 

C-22) 



C-25) 



C-26) 




WO 2004/048309 



PCT7US2003/035055 





C-39) 
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* 
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Most preferred are the individual enantiomers or a mixture of enantiomers represented by 
the formulae: 



5 




Additional particularly preferred are compounds or a pharmaceutically acceptable 
1 0 salt or prodrug derivative thereof selected from (TBU-1) to (TBU-86), as follows: 
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A compound or a pharmaceutically acceptable salt oran ester prodrug derivative 
thereof selected from (TBU-1) to (TBU-86), as follows: 
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5 Particularly preferred as a compound of the invention is the compound or a 

pharmaceutically acceptable salt or ester prodrug derivative of the compound represented 

♦ 

by the formula: 




10 
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Particularly preferred as a compound of the invention is the compound or a 
5 pharmaceutical^ acceptable salt or ester prodrug derivative of the compound represented 
by the formula: 
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For all of the above compounds of the invention defined by Formula (I) the 
5 preferred prodrug derivative is a methyl ester, ethyl ester N,N-diethylglycolamido ester or 
morpholinylethyl ester. In addition, for all of the above compounds of the invention the 
preferred salt is sodium or potassium. 

Other specific compounds that are preferred embodiments of this invention and 
are preferred for for practicing the method of treatment of the invention are set out in the 
1 0 following Tables. All numbers in the Tables cells reciting chemical species are to be 
understood as subscripts in chemical formulae, for example, in the first row of Table 1, 
Compound No. 1, the symbol, "C02Me" is to be understood as the conventional chemical 
nomenclature, - CO2H --. Each row of the Tables 1 and 2 represents a single compound 
having an identifying defining the specific substituents in the structural formula displayed 
1 5 above each Tables, as follows: 

Among other preferred compounds of the invention are those represented by the 
formula: 




2 0 and pharmaceutical^ acceptable salts thereof; wherein; 

said compound is selected from a compound code numbered 1 thru 468, with each 
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compdund having the specific selection of substituents Rg, Rq 9 L\, L2, and L3 shown 
in the row following the compound code number, as set out in the following Table 1 : 



Table 1 
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CH2 


O 


CH2CH2S(0)2NMe2 


398 

•J *r *J 


tBu 


CHOH 


CH2 


O 


CH2CH2S(0)2NMe2 


399 

~J S J 


tBu 


CfMe)OH 


CH2 


0 


CH2CH2S(0)2NMe2 


400 


tBu 


CfO) 


CHfMe) 


O 


CH2CH2S(0)2NMe2 


401 


tBu 


CHOH 


CHfMe) 


0 


CH2CH2S(0)2NMe2 


402 


tBu 


CfMe)OH 


CHfMe) 


0 


CH2CH2S(0)2NMe2 


403 


tBu 


CfO) 


CH2 


0 


CH2CH2S(0)NMe2 


404 


tBu 


CHOH 


CH2 


O 


CH2CH2S(0)NMe2 


405 


tBu 


CfMe)OH 


CH2 


0 


CH2CH2S(0)NMe2 


406 


tBu 


CfO) 


CHfMe) 


O 


CH2CH2S(0)NMe2 


407 


tBu 


CHOH 


CHfMe) 

\_/XXl XT AV / 


0 


CH2CH2S(0)NMe2 


408 


tBu 


CfMe)OH 


CHfMe) 


0 


CH2CH2S(0)NMe2 


409 


tBu 

T * M IX 


CfO) 


CH2 


o 


C(0)CH2S(0)2Me 


410 


tBu 


CHOH 


CH2 


0 


C(0)CH2S(0)2Me 


411 


tBu 


CfMe)OH 


CH2 


0 


C(0)CH2S(0)2Me 


412 


tBu 

I'll/ V*- 


C(O) 


CHfMe) 


0 


C(0)CH2S(0)2Me 


413 


tBu 


CHOH 


CH(Me) 


0 


C(0)CH2S(0)2Me 


414 


tBu 


C(Me)OH 


CHfMe) 


0 


C(0)CH2S(0)2Me 


415 


tBu 


C(O) 


CH2 


0 


C(0)CH2S(0)Me 


416 


tBu 


CHOH 


CH2 


0 


C(0)CH2S(0)Me 


417 


tBu 


C(Me)OH 


CH2 


0 


C(0)CH2S(0)Me 


418 


tBu 


C(O) 


CHfMe) 


o 


C(0)CH2S(0)Me 


419 


tBu 


CHOH 


CH(Me) 


0 


C(0)CH2S(0)Me 


420 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)CH2S(0)Me 


421 


tBu 


C(0) 


CH2 


0 


C(0)CH2CH2S(0)2Me 


422 


tBu 


CHOH 


CH2 


0 


C(0)CH2CH2S(0)2Me 


423 


tBu 


C(Me)OH 


CH2 


0 


C(0)CH2CH2S(0)2Me 


424 


tBu 


C(O) 


CH(Me) 


0 


C(0)CH2CH2S<0)2Me 
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425 


tBu 


CHOH 


! CHfMe) 

%^JU JL 1 A ▼ JL w / 


0 


Cf01CH2CH2SfO')2Me 


426 


tBu 


C(Me)OH 


CHfMe) 


0 


CfO)CH2CH2SfO)2Me 


427 


tBu 




CH2 


0 


Cf OCH2CH2 S f 0)Me 


428 


tBu 


CHOH 


CH2 

^w' JL JL 


0 


Cf 0)CH2CH2SfO)Me 


429 


tBu 


CfMe)OH 


CH2 


O 


CfO)CH2CH2SfO)Me 


430 


tBu 


cro) 


CHfMe) 

^✓JL XI XT *V J 


0 


Cf 0)CH2 CH2S f 0)Me 


431 


tBu 


CHOH 


CHfMe) 


o 


CfO)CH2CH2SfO)Me 


432 


tBu 


CfMe)OH 


CHfMe) 


0 


CfO)CH2CH2SfO)Me 


433 


tBu 


CfO) 


CH2 

Vk X Jw 


0 


CH2CH2CH2SfO)2NH2 


434 


tBu 


CHOH 

Xfc^ JL A N— JL JL 


CH2 

V^X >Im 


o 

x^z 


CH2CH2CH2SfO)2NH2 


435 


tBu 


CfMe)OH 


CH2 


o 


CH2CH2CH2SfO > .2NH2 


436 


tBu 


CfO) 


CHfMe) 


o 


CH2CH2CH2 S((Ti?NH? 

vil^V/lXi.v/XlX'O^v/ 1 XXx» 


437 


tBu 


CHOH 


CHfMe) 

V_^X AllTlW / 


o 


CH2CH2rH2SfO > .2NH2 


438 

9 +f X^ 


tBu 


CfMe)OH 


CHfMe) 


o 


CH2CH2CH2SfOi2NH2 


439 


tBu 


CfO) 


CH2 


o 


CH2CH2CH2SfOiNH2 


440 


tBu 


CHOH 


CH2 


o 


CH2CH2CH29fOiNR2 


441 


tBu 


CfMe)OH 

N— ' I X t JLXr f x^JLJL 


CH2 

w X 1 fa- 


o 

>*jr 


CH2CH2CH2 Sf O iNH2 


442 


tBu 


CfO) 


CHfMe) 

^✓X XI AT X%r / 


o 


CH2 CH2CH2 S f O iNH2 

vx xx* N^l xx^ V^X A4< LJ ^ V/^X ^1 X xxi 


443 


tBu 


CHOH 

-A. x^J7 A JL 


CHfMe) 


o 


CH2CH2CH2SfO)NH2 

VI Xlr VX Xli VX X4U 1 V/ /I iXXxV 


444 


tBu 


CfMe)OH 

1 x» JL XV f X^^ JL J. 


CHfMe) 


o 


CH2CH2CH2SfO^NH2 


445 


tBu 


CfO) 


CH2 


CH2 

JL XJW 


1 3 4-oxadia7ft1in-2-one-.5-v1 


446 


tBu 


CHOH 

^ «*• a jl jl- 


CH2 


CH2 

JL Ji JW 


1 3 4-oxadia7o1iTi-2-one-5-v1 


447 


tBu 


CfMe)OH 

\ x, ' J JV JL 


CH2 

JL JLJW 


CH2 


1 3 4-oxadiazoHn-2-one-5-v1 

•*•)—' j « v/vwvj-icixjV/xxix x> v/xiv w' yx 


448 


tBu 


C(O) 


CHfMe) 


CH2 

X^^X 


J 3.4-oxadiazolin-2-one-5-vl 


449 


tBu 


CHOH 

JL A JL- -A- 


CHfMe) 

%j/k Jkl J>TAV / 


CH2 


1 3 4-oxadiazo1iii-2-one-5-v1 


450 


tBu • 


C(Me)OH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


451 


tBu 


C(0) 


CH2 


CH2 


1 ,3 ,4-oxadiazolin-2-lxiione-5--yl 


452 


tBu 


CHOH 


CH2 


CH2 


1 ,3 ,4-oxadiazolin-2«thione-5-yl 


453 


tBu 


C(Me)OH 


CH2 


CH2 


1 ,3 5 4-oxadiazolin-2-thione-5-yl 


454 


tBu 


C(O) 


CH(Me) 


CH2 


1 ,3 5 4-oxadiazolin-2-thione-5-yl 


455 


tBu 


CHOH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 
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4 JO 


IDU 




i^njiviej 




1 ^ 4-oxadiazoliii-2-thione-5-vl 


A CI 


tbu 




pun 




imiHa7n1iHine-2 4-dione-S-vl 


A CO 

45 o 


tbu 


UJtiUrl 




PTT9 


imi/l5i7r»1iHinp-'7 4-Hinnp-S-vl 


A CC\ 

45y 


tbu 


^(MejUii 


PUT 




imiH5i , 7f\1"iHitiP-9 4-Hionp-S-vl 


a /zn 
4oU 


tbu 




Cn(Mej 




imiHji , 7r\1ir1i'np-'7 4-Hirmp-S-vl 


461 


UDU 


CiiUJti 


Cil(Mej 




lllUUaZUllUlIlC-Z jH-UIUIIC- J~y 1 


462 


LDU 


C(MeJUri 


OH(Mej 




llUlUdXUi 1U1I1C -Z ,*t-UlUilV/- J Jrl 








CH2 


CH2 


isoxazol-3-ol-5-vl 


464 


tBu 


CHOH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


465 


tBu 


C(Me)OH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


466 


tBu 


C(0) 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468 


tBu 


C(Me)OH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 



Among other preferred compounds of the invention are also those represented by 
the formula: 




and pharmaceutical^ acceptable salts thereof; wherein; 

said compound is selected from a compound code numbered 1 A thru 468 A, with each 
compound having the specific selection of substituents Rb, R& l 1> L 2> anc * L 3 shown 
in the row following the compound code number, as set out in the following Table 2 : 



Table 2 







L3 


L2 


Ll 




1A 


tBu 


C(0) 


CH2 


CH2 


C(0)CH(Me)CH2C02H 


2A 


tBu 


CHOH 


CH2 


CH2 


C(0)CH(Me)CH2C02H 


3A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)CH(Me)CH2C02H 
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4A 

5A 
6A 
7A 



8A 



9A 



10A 
TlA 



12A 



13A 
MA 



15A 
ToA 



17A 



18A 



19A 
20A 



21A 
22A 



23A 



24A 
25A 



26A 
27A 



tBu 
l§u 
tBu 
"tBu 



tBu 



tBu 



tBu 
tBu 



tBu 



tBu 
"tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 
"tBu 



tBu 



tBu 
fflu 



tBu 
tBu 



C(0) 



CHOH 



C(Me)OH 
C(0) 



CHOH 



C(Me)OH 



C(O) 
CHOH 



C(Me)OH 



C(0) 
CHOH 



CH(Me) 



CH(Me) 



CH(Me) 
CH2 



CH2 



CH2 



CH(Me) 
CH(Me) 



CH(Me) 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



CH2 
CH2 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(0) 



CHOH 



C(Me)OH 



CH2 



CH2 



CH2 



CH2 



CH2 
CH2 



CH2 



CH2 



CH2 
CH2 



CH2 



CH2 
CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH(Me) 



CH(Me) 



CH(Me) 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



CH2 



C(0)CH(Me)CH2C02H 



C(0)CH(Me)CH2C02H 



C(0)CH(Me)CH2C02H 
C02H 



C02H 



C02H 



C02H 
C02H 



C02H 



C(0)NH2 
C(0)NH2 
C(0)NH2 



C(0)NH2 



C(0)NH2 



C(0)NH2 



C(0)NMe2 



C(0)NMe2 



C(0)NMe2 



C(0)NMe2 



C(0)NMe2 



C(0)NMe2 



5-tetrazolyl 



5-tetrazolyl 



5-tetrazolyl 



28A 



tBu 



C(O) 



CH(Me) 



CH2 



5-tetrazolyl 



29A 
30A 



31A 



32A 
33A 



34A 



tBu 
"tBu 



tBu 



tBu 



tBu 



tBu 



CHOH 



CH(Me) 



CH2 



C(Me)OH 



CH(Me) 



CH2 



C(0) 



CH2 



CH2 



CHOH 



CH2 



CH2 



C(Me)OH 



CH2 



CH2 



C(0) 



CH(Me) 



CH2 



5-tetrazolyl 
5-tetrazolyl 



C(0)-NH-5-tetrazolyl 



C(0)-NH-5-tetrazolyl 



C(0)-NH-5-tetrazolyl 



C(0)-NH-5-tetrazolyl 
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jjA 


liJU 


CHOH 




CH2 


C(0)-NH-5-tetrazolyl 

■ 


a 

30 A 


tRn 






CH2 


C(0)-NH-5-tetrazolyl 


IT A 
D /A 


VJL>U 


pro, 




CH2 

V/ A A~^^ 


C(0)NHCH2S02Me 


1Q A 


LDU 


PHOH 


PH2 

VIM 


CH2 


C(0)NHCH2S02Me 


3yA 


♦Tin 
LDU 




PH9 


CH2 


C(0)NHCH2S02Me 


4UA 


♦tin 
LDU 




PHfMe, 


CH2 

a. li< 


C(0)NHCH2S02Me 


A 1 A 

41A 


LDU 




^rxiivxv ^ 


CH2 

V>/X X«w 


C(0)NHCH2S02Me 


yfO A 

4zA 


♦tin 

toll 




ppf/TV/iP. 
v^Ix^iyiv j 


CH2 


CfO)NHCH2S02Me 


43A 


♦Tin 
LDU 




PH2 


CH2 


C(0)NHCH2S(0)Me 


A A A 

44A 


LDU 




J.x\. 


CH2 

V^X X** 


C(0)NHCH2S(0)Me 


4_>A 


♦Tin 
LDU 




V>lXA» 


CH2 


C( 0)NHCH2 S(0)Me 


4oA 


♦tin 
IDU 




PHfMe, 

v>xxll.vxw y 


CH2 


C(0)NHCH2S(0)Me 


/IT A 

4 /A 


4 tin 

LDU 




PHflvie^ 

v^Xx^jvic/ 


CH2 


CfO^NHCIKSfOMe 


>4 o A 

4oA 


tr>U 






CH2 


CfO)NHCH2S(0)Me 


/in a 
4^A 


♦Tin 

Idu 




PH9 


CH2 


0(0)^01^^28021^6 


en a 

5UA 


♦Tin 

toll 




PH9 


PH2 


CCO > lNHCH2CH2S02Me 


CIA 

51A 


♦Tin 
LDU 




PH9 


CH2 


C( r O)NHCH2CH2S02Me 


CI A 


♦Tin 
LDU 




PHfMei 

V^XxLJYlC ^ 


CH2 

V-/X J.X* 


0(0)1^011201128021^6 


CI A 

33A 


♦Tin 
IDU 


PHOH 


PHfMe, 


CH2 

V^X 


C(O)NHCH20H2SO2Me 


C/l A 

D4A 


LDU 




PHfMe» 


CH2 


C(0)NHCH2CH2S02Me 


C<C A 
j DA 


♦tin 
LDU 




PH2 


CH2 


C(0)NHCH2CH2S(0)Me 


j DA 


♦tin 
LDU 


PHOH 


PH2 


CH2 


C(0 , )NHCH2CH2S(0)Me 


CT A 

j / A 


♦Tin 
LDU 


PfMp"\OH 


PH2 


CH2 


C(0)NHCH2CH2S(0)Me 


CO A 

jo A 


♦tin 
IDU 


Mjj; 


PHfMe. 


CH2 

V_/ X xx« 


C(0)NHCH2CH2S(0)Me 


CO A 


♦tin 

LDU 




PHfMe. 


CH2 


C(O)NH0H2CH2Sf0)Me 


60A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NHCH2CH2S(0)Me 


61A 


tBu 


C(0) 


CH2 


CH2 


C(0)NHS02Me 


62A 


tBu 


CHOH 


CH2 


CH2 


C(0)NHS02Me 


63A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NHS02Me 


64A 


tBu 


C(0) 


CH(Me) 


CH2 


C(0)NHS02Me 


65A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)NHS02Me 
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ooA 


fRu 
LDU • 




Cxi(Me ) 




\*,\KJ)vi rioUZ Me 


/CO A 

o/A 


LDU 




Crlz 


PR? 




/CO A 

ooA 


trJU 




Criz 


v^tiz 


C(0)JNH£>(0 JMe 


/CO A 

oyA 


+ Tin 




Cnz 




o /oax ttt C /'oaiv yr « 

C(0)JNHb(OJMe 


OA A 
/UA 


tbu 


G(O) 


CH(Mej 


Criz 


O/OAXTT-TO/'OA'K A a 

C(0)N Hb(OJMe 


Ol A 

71A 


tBu 


/"^TT/"\TT 


/""ITT /A /f _\ 

CH(Me) 


CHz 


O/z^NXTTTO /'OA TV if— 

C(0)NHS(0)Me 


OO A 

72A 


tBu 


C(Me)OH 


CH(Me) 


/~1TJO 


C(0)NHS(0)Me 


73A 


tBu 


C(O) 


CH2 


CH2 


n/A\\TT TO /~\ OT"7 i. 

C(0)NHS02Et 


O/l A 

74A 


tBu 


! CHOH 


CH2 


CH2 


C(0)NHS02Et 


75A 


ATI 

tBu 


C(Me)OH 


/"^TTO 

CH2 


CH2 


C(0)NHS02Et 


ozr a 

76A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)NHS02Et 


TO A 

11 A 


tBu 


CHOH 


CH(Me) 


/"IT TO 

CH2 


C(0)NHS02Et | 


78A 


tBu 


C(Me)OH 


CH(Me) 


/"IT TO 

CH2 


/'/~V\'V TT TO ATPi 

C(0)NHS02Et 


OA A 

19A 


tBu 


C(O) 


CH2 


/"IT TO 

CH2 


C(0)NHS(0)Et 


OA A 

80A 


tBu 


CHOH 


CH2 


/"IT TO 

CH2 


C(0)NHS(0)Et 


O 1 A 

olA 


tBu 


C(Me)OH 


otto 

CH2 


/^TTO 

CH2 


C(0)NHS(0)Et 


OO A 

o2A 


tBu 


C(O) 


CH(Me) 


OTTO 

CH2 


C(0)NHS(0)Et 


o3A 


tBu 


LHOH 


/"'TJY'N vf-A 

CH(Me) 


/TTO 

CH2 


C(0)NHS(0)Et 


OA A 

o4A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NHS(0)Et 


OCA 

ojA 


tBu 


C(O) 


Criz 


CH2 


C(0)NHS02ut 


O/C A 

ooA 


tBu 


CHOH 


CH2 


CH2 


o/oaxttto oo - t>— 

C(0)NHS02iPr 


OO A 

o7A 


tBu 


C(Me)OH 


LH2 


OTTO 

CH2 


O/OAXTTTCIOO-TTY- 

C(0)NHS02irr 


OO A 

ooA 


tBu 


C(O) 


CH(Me) 


/"■"TTO 

CH2 


C(0)NHS02iPr 


on a 

©yA 


tBu 


CHOH 


OUT /A /f~\ 

GH(Me) 


CH2 


0/A\"\TT TO A1 ^Ti_ 

C(0)NHS02iPr 


nn a 

yuA 


tBu 


C(Me)OH 


CH(JVLe) 


OTTO 

CH2 


/"^//~"\\XTTTO/~\'"l.!TT_ 

C(0)NHS02iPr 


01 A 


LDU 


crew 


I^JTIZ 


l^rlZ 




92A 


tBu 


CHOH 


CH2 


CH2 


C(0)NHS(0)iPr 


93A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NHS(0)iPr 


94A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)NHS(0)iPr 


95A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)NHS(0)iPr 


96A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NHS(0)iPr 



t 
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f\H A 


tbu 


C(O) 


/"IT-JO 

CHZ 


v^riz 




98A 


A."P>__ 

tbu 


PUAU 


CH2 




U(U JPsrloUZtoU 


(\C\ A 

99A 


A.T>_ _ 

tBu 


A /TV /f «.\/^tr 

C(Me)Url 


ATTrj 

CH2 


UxiZ 


rYO. YNTTJC /"iOtTI™ 
I^UJIN JtloUZltJU 


100 A 


tBu 


C(O) 


CH(Me) 


UriZ 


0/YY\A1TTO/'~\Ot"Q'ii 

C(UJJNHoUzu>U 


101A 


tBu 


CHOH 


CH(Me) 


Criz 


C(U)NHbUZtbU 


102 A 


tBu 


/"1A\ A _\/^\TT 

C(Me)OH 


CH(Me) 


Criz 


i^i /A\\TTTO OiO 4.T5 , , 

U(U)1N Ho UztoU 


t AA A 

103 A 


tBu 


A/ A\ 

C(0) 


CH2 


CH2 


A /A\\TTT C //*%.\+"0 « i 

C v UjJNH2>tUjtr>U 


104 A 


tBu 


CHOH 


CH2 


AT TO 

CH2 


C(0)NHb(0)ti3u 


105 A 


tBu 


f~K je \AfT 

C(Me)OH 


CH2 


AT TO 

CH2 


A/ A\XTT TO /OAd-D-.-. 

C(OjNHS(U)tBu 


106 A 


tBu 


C(O) 


/OTT/X A" \ 

CH(Me) 


CH2 


a / AAA.TT TO //^\4-'D,-. 

C(U)JNHb(U)tBu 


107 A 


tBu 


CHOH 


CH(Me) 


AT TO 

CH2 


A/ a\tl TTTO //^\+"C>-.-. 

C(0)NHlS(OjtDU 


108 A 


tBu 


C(Me)OH 


CH(Me) 


ATTO 

CH2 


A /AWTUO /OA XT') _ , 

C(OjJNHb(U)tr>U 


109 A 


tBu 


C(O) 


^~1T TO 

CH2 


ATTO 

CH2 


ATTOXTTJO AOTk A~ 

CH2NHS02Me 


4 4 /"V A 

110A 


tBu 


yTT TATT 
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CHOH 

X^** A X X X 


CH2 

x^ a ax* 


CH2 


CH2CH2CH2SfO)Me 


297A 


tBu 


C(Me)OH 


CH2 

^w*X X ■ r 


CH2 


CH2CH2CH2S(0)Me 


298A 

4mS \JX X 


tBu 


CfO) 


CHfMe) 


CH2 


CH2CH2CH2S(0)Me 


299A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2CH2S(0)Me 


300A 


tBu 

V JX—mf VA 


C(Me)OH 


CHfMe) 


CH2 


CH2CH2CH2S(0)Me 


301A 


tBu 


CfO) 


CH2 


CH2 


CH2S(0)2Et 


302A 


tBu 


CHOH 


CH2 


CH2 


CH2S(0)2Et 


303A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2S(0)2Et 


304A 


tBu 


C(0) 


CH(Me) 


CH2 


CH2S(0)2Et 


305A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2S(0)2Et 


306A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2S(0)2Et 


307A 


tBu 


C(O) 


CH2 


CH2 


CH2S(0)Et 
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308A 


tBu 


CHOH 


CH2 


CH2 


CH2S(0)Et 


309A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2S(0)Et 


310A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2S(0)Et 


311A 

X X * X 


tBu 


CHOH 


CHfMe) 


CH2 


CH2S(0)Et 


312A 


tBu 


CfMe)OH 


CH(Me) 


CH2 


CH2S(0)Et 


313A 


tBu 


C(O) 


CH2 

^x.w» 


CH2 


CH2CH2S(0)2Et 


314A 


tfiu 


CHOH 

V/l X ^^XX 


CH2 

A X 


CH2 


CH2CH2SfO)2Et 


315A 


tBu 


CfMe)OH 


CH2 

^^X X XF 


CH2 


CH2CH2SfO)2Et 


316A 


tBu 


cfo) 


CHfMe) 


CH2 


CH2CH2SfO)2Et 


317A 


tBu 


CHOH 


CHfMe) 


CH2 


CH2CH2SfO)2Et 

X AW X XX^ 1 Vr ffA^A^V 


318A 


tBu 


CfMe)OH 


CHfMe) 


CH2 

X*^ 


CH2CH2SfO)2Et 


319A 

X V X X 


tBu 


CfO) 


CH2 


CH2 


CH2CH2S(0)Et 


3 20 A 


tBu 

v J_^/ \x 


CHOH 


CH2 


CH2 


CH2CH2SfO)Et 

A XXW A A«V 1 / w 


321A 


tBu 


CfMe)OH 


CH2 

A x x* 


CH2 


CH2CH2SfO)Et 


322A 


tBu 


CfO) 


CHfMe) 

A T A^^ / 


CH2 

^^X A 


CH2CH2SfO)Et 


323A 

«/ A»»/iX 


tBu 


CHOH 

\_/X X X X 


CHfMe) 


CH2 


CH2CH2SfO)Et 


324A 


tBu 


CfMelOH 


CHfMe) 

^✓X X % A T1V # 


CH2 


CH2CH2SfO)Et 

A AW \^A A M Ita^ \ M W V 


325A 


tBu 


CfO) 


CH2 

a. aa^ 


CH2 

^^X 1 M 


CH2CH2CH2SfO)2Et 

' JL AAv ^riS A X ■ * ^✓A A Aw t / AW A » V 


326A 


tBu 

VXV V* 


CHOH 

V^l X^^X X 


CH2 


CH2 


CH2CH2CH2SfO)2Et 

A A* ■ A A A i A A* r M \ J 


327A 


tBu 


CfMe)OH 

l A ■ X%/ f X X 


CH2 


CH2 


CH2CH2CH2S(0)2Et 


328A 

AW wX * 


tBu 

»w ix 


CfO) 


CHfMe) 


CH2 


CH2CH2CH2S(0)2Et 


329A 


tBu 


CHOH 

X X X 


CHfMe) 

^^aa\ a» a^k ■ 


CH2 


CH2CH2CH2SfO)2Et 


3 30 A 


tBu 

•J—' ix 


CfMe)OH 


CHfMe) 


CH2 


CH2CH2CH2S(0)2Et 


331A 

x a x 


tBu 

* * ix 


CfO) 


CH2 


CH2 


CH2CH2CH2S(0)Et 


332A 


tBu 


CHOH 

V^X X \— ' X X 


CH2 


CH2 


CH2CH2CH2S(0)Et 


333A 


tBu 


C(Me)OH 


cm 


CH2 


CH2CH2CH2S(0)Et 


334A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2CH2S(0)Et 


335A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2CH2S(0)Et 


336A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2CH2S(0)Et 


337A 


tBu 


C(0) 


CH2 


CH2 


CH2S(0)2iPr 


338A 


tBu 


CHOH 


CH2 


CH2 


CH2S(0)2iPr 
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339A 

+J J Six. 


tBu 

vXJ IX 


CfMeiOH 

V^^XYXV J\JX.X 


CH2 

V^X A*» 


CH2 


CH2SfO'»2iPr 


340A 


tBu 


C(0) 


VsX XI 4.VXV ^ 


CH2 


CH2SCOi2iPr 


341 A 


tRu 


CHOH 

\->± XV/XX 


VvX X^iYX^ J 


CH2 




349 A 


tRu 




PRfMei 


PH2 


PH99(Oi9iPr 


343 A 


tRn 




PR? 


PH2 


PH9S(OiiPr 

V-'XXx.O^vJ X 


344A 


tRn 


PROR 


pr? 


PH2 


PFT99^0iiPr 


145 A 


tRn 

IDU 


pawpIor 


PR9 


PR9 


PTT9^rriiiPr 

v^Xx^O^vy ylxl 


346A 


tRn 

IDU 




I^XX^IYXO ^ 


PR9 


PW^rO^iPr 

wXxZrO^V/ JliL 


347A 


LOU 


PROR 

v^XXwXX 


PRfMpi 
oxx^ivxc j 


PR9 


PH9SrOiiPr 


148 A 


IDU 


P/TVfpiOR 


PRfMpi 


PR9 


PTT99fOiiPr 


340A 


tRn 

IDU 




PR9 


PR9 


PH9PT : T9^f'ni9iPr 

V^XXZV^XXZ>O^W JZ.LX I 


35ftA 


tRn 


PROR 

v^/ XXV-/ XX 


PR? 


PR9 


PH9PH9 < ?rO > i9iPr 

V-'XXZv^XXZrO^W JZjLL x 


351 A 


tRn 

IDU 


PflWpiOR 


PR9 


PR9 


PR9PH9^^0^9iPr 
v^xxZrV^xiz,o^v^ jZtiri 


159A 


tRn 




PRfMp"* 
v^xx^ivxc j 


PR9 


PR9PR9^rOi9iPr 
i»/irxzv_/Xxz,o^V/ jail i 


151A 


tRn 
IDU 




PRfMp^l 


PR9 


PR9PR9<sfTiY7iPr 

\^XXZ.V^XlZ.O^V/ J4LIL1 


154A 


tRn 
IDU 


pfMpiOR 


PRfMpi 


PR9 


PR9PR9 < 5rni9iPr 

^XXZ.V^XXZ.O^\_/ JLiLl 


155 A 


tRn 
IDU 




PR9 


PR9 


PR9 PR9 9 f O^i Pr 


156A 


tRn 
IDU 




PR9 


PR? 


PR9PR9^r0^iPr 


357A 


tRn 

IDU 


PfMp'lOR 


PR9 


PR9 


PR9PR9^^0»iPr 

V^/XXZV^XXZO^W JLTL 


358A 


tRn 

IDU 




PRflVfpi 

^XX^JLYXC J 


PR9 


PR9 PR9 SrO ii Pr 

v^X X V^X X Z O ^V-/ yXl 1 ( 


359A 

JJ7A 


tRn 


PROR 


V^XX^IYXC J 


PR9 


PR9PR9 S/O iiPr 


360A 


tRn 

IDU 


phwpior 

\»->^lVXC j\JXX 


^✓xx^ivxc ^ 


PR9 


PR9PH9^rniiPr 
\-^xxzv^xxzo^ w jin 


361 A 

JU Lt\ 


tRn 

IDU 




PR9 


PR9 


PR9S(f> i9tRn 

\^XXZ O ^ W yZ ID U 


369A 

JU^A 


tRn 

IDU 


PROR 


PH9 


PR9 


PR9SfOi9tRu 


363A 

JuJA 


tRn 


PfMe'lOR 


PH? 


PR? 




364A 


tBu 


C(0) 


CH(Me, 


CH2 


CH2SfO)2tBu 


365A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2S(0)2tBu 


366A 


tBu 


C(Me)0H 


CH(Me) 


CH2 


CH2S(0)2tBu 


367A 


tBu 


C(0) 


CH2 


CH2 


CH2S(0)tBu 


368A 


tBu 


CHOH 


CH2 


CH2 


CH2S(0)tBu 


369A 


tBu 


C(Me)0H 


CH2 


CH2 


CH2S(0)tBu 
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370A 


tBu 


C(0) 


CH(Me) 


CH2 


CH2S(0)tBu 


371A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2S(0)tBu 


372A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2S(0)tBu 


373A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)2tBu 


374A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2tBu 


375A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)2tBu 


376A 


tBu 


C(0) 


CH(Me) 


CH2 


CH2CH2S(0)2tBu 


377A 


tBu 


CHOH 


CH(Me) 

X f 


CH2 


CH2CH2S(0)2tBu 


378A 


tBu 


C(Me)OH 


CH(Me) 

X J 


CH2 


CH2CH2S(0)2tBu 


379A 


tBu 


C(O) 

X f 


CH2 


CH2 


CH2CH2S(0)tBu 


380A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)tBu 


381A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)tBu 


3 82 A 


tBu 


C(O) 


CH(Me) 

X X 


CH2 


CH2CH2S(0)tBu 


383A 


tBu 


CHOH 


CH(Me) 

X f 


CH2 


CH2CH2S(0)tBu 


384A 


tBu 


C(Me)OH 


CH(Me) 

X ✓ 


CH2 


CH2CH2S(0)tBu 


385A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)2NH2 


386A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2NH2 


387A 


tBu 


C(Me)OH 

X X 


CH2 


CH2 


CH2CH2S(0)2NH2 


388A 


tBu 


C(O) 

X * 


CH(Me) 


CH2 


CH2CH2S(0)2NH2 


389A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)2NH2 


390A 


tBu 


C(Me)OH 

X f 


CH(Me) 


CH2 


CH2CH2S(0)2NH2 


391A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)NH2 


392A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)NH2 


393A 


tBu 


C(Me)OH 

X r 


CH2 


CH2 


CH2CH2S(0)NH2 


394A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2S(0)NH2 


395A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)NH2 


396A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)NH2 


397A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)2NMe2 


398A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2NMe2 


399A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)2NMe2 


400A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2S(0)2NMe2 
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401A 



402A 



tBu 



tBu 



CHOH CH(Me) CH2 



C(Me)OH CH(Me) CH2 



CH2CH2S(0)2NMe2 



CH2CH2S(0)2NMe2 



403A 



tBu 



C(O) 



CH2 



CH2 



CH2CH2S(0)NMe2 



404A 



405A 



tBu 



tBu 



CHOH 



CH2 



CH2 



C(Me)OH CH2 I CH2 



CH2CH2S(0)NMe2 



CH2CH2S(0)NMe2 



406A 



tBu 



C(O) CH(Me) CH2 



CH2CH2S(0)NMe2 



407A 



tBu 



CHOH CH(Me) CH2 



CH2CH2S(0)NMe2 



408A 



tBu 



C(Me)OH CH(Me) CH2 



CH2CH2S(0)NMe2 



409A 



tBu 



C(O) 



CH2 



CH2 



C(0)CH2S(0)2Me 



410A 



411 A 



tBu 



tBu 



CHOH 



CH2 



CH2 



C(Me)OH CH2 CH2 



C(0)CH2S(0)2Me 
C(0)CH2S(0)2Me 



41 2A 



tBu 



C(0) CH(Me) CH2 



C(0)CH2S(0)2Me 



413A 



tBu 



CHOH CH(Me) CH2 



C(0)CH2S(0)2Me 



414A 



tBu 



C(Me)OH I CH(Me) CH2 



C(0)CH2S(0)2Me 



41 5A 



tBu 



C(0) 



CH2 



CH2 



C(0)CH2S(0)Me 



41 6A 



tBu 



CHOH 



CH2 



CH2 



C(0)CH2S(0)Me 



41 7A 
418A 



tBu 



tBu 



C(Me)OH CH2 j CH2 



C(O) j CH(Me) CH2 



C(0)CH2S(0)Me 



C(0)CH2S(0)Me 



419A 



tBu 



CHOH CH(Me) CH2 



C(0)CH2S(0)Me 



420A 



tBu 



C(Me)OH CH(Me) CH2 



C(0)CH2S(0)Me 



421 A 



tBu 



C(O) 



CH2 



CH2 



C(0)CH2CH2S(0)2Me 



422A 



423A 



tBu 



tBu 



CHOH 



CH2 



CH2 



C(Me)OH CH2 CH2 



C(0)CH2CH2S(0)2Me 



C(0)CH2CH2S(0)2Me 



424A 



tBu 



C(O) CH(Me) CH2 



C(0)CH2CH2S(0)2Me 



425A 



tBu 



CHOH CH(Me) CH2 



C(0)CH2CH2S(0)2Me 



426A 



427A 



428A 



429A 



430A 



431 A 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



C(Me)OH CH(Me) j CH2 



C(O) 



CH2 



CH2 



CHOH 



CH2 



CH2 



C(Me)OH CH2 CH2 



C(O) CH(Me) CH2 



CHOH CH(Me) CH2 



C(0)CH2CH2S(0)2Me 



C(0)CH2CH2S(0)Me 



C(0)CH2CH2S(0)Me 



C(0)CH2CH2S(0)Me 



C(0)CH2CH2S(0)Me 



C(0)CH2CH2S(0)Me 
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432A 


LDU 


C(Me)Uxi 






C(0)CH2CH2!S(0)Me 


433A 


tBu 


C(O) 


CH2 


Cxlz 


OT TO AT nT TOO / ANOXTT f> 

CH2CH2CH2S(0)2NH2 


434A 


J_ W "» 

tBu 


PTTATT 

CHOH 


CH2 


CH2 


ATTO/*tTTOATTOC1/A\OXTTTO 

CH2CH2CH2S(0)2NH2 


435A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2CH2S(0)2NH2 


436A 


• tn 

tBu 


/~1 f /-\\ 

C(O) 


CH(Me) 


CH2 


/-tr x^x /■st x/x /"it x<x *~t / y"x \ tt t<x 

CH2CH2CH2S(0)2NH2 


43 7 A 


tBu 


CHOH 


CH(Me) 


CH2 


T/«i /^*T /IT /*^j ✓ /X\ \. "V Y*¥" *T"^Nl 

CH2CH2CH2S(0)2NH2 


43 8 A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2CH2S(0)2NH2 


439A 


tBu 


C(O) 


yix x/"\ 

CH2 


CH2 


CH2CH2 CH2 S (0)NH2 


440A 


tBu 


/N t T T" T 

CHOH 


/> T/« 

CH2 


CH2 


AT'tf Ya~* AT m 1 T" N- /% /NY *T*/^ y /\V^ YY "TT /Ni 

CH2CH2CH2S(0)NH2 


441A 


■ TN 

tBu 


C(Me)OH 


T t /X 

CH2 


CH2 


/^l "T T/Na /nt t /N ^XT T/% /~ *l ^ /X V N ▼ Y T 

CH2CH2CH2S(0)NH2 


442A 


tBu 


C(O) 


CH(Me) 


CH2 


/MTT/% /(YT A /NY YA/'n /■ /^ V f ■ T M 

CH2CH2CH2S(0)NH2 


443A 


tBu 


CHOH 


CH(Me) 


CH2 


/NjY VA /Nl ■ T /Si /NTP T /N, /N /^\\ N V Y* *Y /*V 

CH2CH2CH2S(0)NH2 


J J J A 

444A 


tBu 


C(Me)OH 


/NT T XY V \ 

CH(Me) 


CH2 


/*Y *T"^Nx /"<T T/N. /NY "NT ^\ /N / /\\\ Y Y T/% 

CH2CH2CH2S(0)NH2 


445A 




C(0) 


/NT Y/Y 

CH2 


CH2 


1 ,3,4-oxadiazohn-2-one-5-yl 


446A 


tBu 


CHOH 


CH2 


CH2 


1 ,3,4-oxadiazolui-2-one-5-yl 


J J fW A 

447A 


tBu 


C(Me)OH 


/Y Y" 

CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


448A 


tBu 


C(O) 


CH(Me) 


CH2 


1 ,3,4-oxadiazohn-2-one-5-yl 


449A 


tBu 


/^|T Y* d^^. Y" Y" 

CHOH 


/ny *v f*. r x 

CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


450A 


- TN 

tBu 


C(Me)OH 


/ny y y"m / \ 

CH(Me) 


/N TT *T* /-\ 

CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


A 1* -t A 

451 A 


tBu 


C(O) 


✓*Y Y" 

CH2 


CH2 


1 ,3,4-oxadiazolui-2-thione-5-yl 


452A 


tBu 


CHOH 


CH2 


CH2 


1 ,3 ,4-oxadiazolui-2-thione-5-yl 


453A 


tBu 


C(Me)OH 


CH2 


XNT Y"/"\ 

CH2 


1 ,3 ,4-oxadiazohn-2-tnione-5-yl 


A P* A A 

454A 


tBu 


/ /"*v \ 

C(O) 


CH(Me) 


CH2 


1 ,3,4-oxadiazolui-2-thione-5-yl 


Aft* A 

45 5 A 


tBu 


CHOH 


/NY T /N, »* \ 

CH(Me) 


CH2 


1 ,3,4-oxadiazolui-2-thione-5-yl 


456A 


tBu 


^Y aY X ^% Y* Y" 

C(Me)OH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolui-2-thione-5-yl 


457A 


A"Q_, 

tBu 


C(0) 


CH2 


CH2 


imiaazoliaine-z,4-aione- j -yl 


458A 


tBu 


CHOH 


CH2 


CH2 


imidazolidine-2,4-dione-5 -yl 


459A 


tBu 


C(Me)OH 


CH2 


CH2 


imidazolidine-2,4-dione-5-yl 


460A 


tBu 


C(0) 


CH(Me) 


CH2 


imidazolidine-2,4-dione-5-yl 


461A 


tBu 


CHOH 


CH(Me) 


CH2 


imidazolidine-2,4-dione-5-yl 


462A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


imidazolidine-2,4-dione-5-yl 



WO 2004/048309 



PCT/US2003/035055 



-106- 



4oJA 


tDU 


C{P) 






ISOXaZOlO-Ol-J-yi 


464A 


tBu 


CHOH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


465A 


tBu 


C(Me)OH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


466A 


tBu 


C(O) 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467A 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 



Among other preferred compounds of the invention are also those represented by 
the formula: 




and pharmaceutical^ acceptable salts thereof; 
wherein; 

said compound is selected from a compound code numbered IB thru 8 IB, with 
each compound having the specific selection of substituents Rg, R^, I4, L2, and L3 
10 • shown 

in the row following the compound code number, as set out in the following Table 3 : 



Table 3 





Rb 


L 3 


L2 


Ll 


Rc 


IB 


tBu 


C(O) 


CH2 


O 


-C(0)NH-CH 2 -C(0)OH 


2B 


tBu 


CHOH 


CH2 


O 


-C(0)NH-CH 2 -C(0)OH 


3B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH 2 -C(0)OH 


4B 


tBu 


C(0) 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


5B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


6B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH 2 -C(0)OH 


7B 


tBu 


C(0) 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


8B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 
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fit} 

ya 


LDU 




CH2 


kJ 


nfOYNTw pwrM^ p/t^ow 


1 AID 

1013 


tbu 


C(O) 


CH(Me) 


n 


rvfYVNTH r*u{\At*\ rYfv\nw 


1 IT) 

1113 


tbU 


CriUIi 


CH(Me) 




r/TiMviu r'trrN/r^ r*fc\\r\u 


12B 


tbu 


C(Me)OH 


CH(Me) 


u 


-C(U jrsxl-Crl^Me J-t^JU JUrl 


13B 


tBU 


C(O) 


CH2 


u 


rvr^Yvrxj r^urc+x e*fcx\cwx 


14B 


tBu 


CHOH 


CH2 


u 


r^fcwwixx /^xxrpA /'VfYvrYEJ 
-C(UJJNH-CH(btJ-C(UJUH 


15B 


ATI - 

tBu 


C(Me)OH 


CH2 


o 


r^ffWKTLJ PU/TIA / r ^/ r /^\\i^vTT 

-C(0;NH-CH(btJ-C(OJOH 


16B 


ill.. 

tBu 


C(O) 


/—it T/TV 4"— \ 

CH(Me) 


O 


/~i /AWTU /^TT/T7-*-\ /^l/ r /^V\/^\TT 

-C(UjJNH-CH(rit;-C(0 )OH 


17B 


tBu 


CHOH 


riTTA iff_\ 

CH(Me) 


O 


-C(0)iNH-CH(Jbt)-C(0;OH 


18B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)NH-CH(bt)-C(0;OH 


19B 


tBu 

* 


C(O) 


CH2 


o 


-C(0)NH-C(Me)2-C(0)OH 


20B 


tBu 


PTTATT 

CHOH 


CH2 


o 


-C(0)NH-C(Me)2-C(P)OH 


21B 


tBu 


C(Me)OH 


CH2 


o 


-C(tJ)lN H-C(Me ^-C^OjOH 


22B 


tBu 


C(O) 


CH(Me) 


o 


-C(0)NH-C(Me)2-C(0;OH 


23B 


tBu 


CHOH 


CH(Me) 


o 


-C(0)NH-C(Me)2-C(0)OH 


24B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)NH-C(Me)2-C(0)OH 


O £*T* 

25B 


tBu 


C(O) 


/■"IT T^ 

CH2 


o 


-C(0)NH-CMe(Et)-C(0)OH 


26B 


tBu 


CHOH 


CH2 


o 


-C(0)NH-CMe(Et)-C(0)OH 


27B 


tBu 


C(Me)OH 


CH2 


0 


A/AWTTT /~ia >T-./*T?4.\ a/anau 

-C(0)NH-CMe(Et)-C(0)OH 


o on 

28B 


tBu 


C(O) 


AHA /f ~\ 

CH(Me) 


o 


/^//^vNXTLJ PXXa/CA /-V/"A\/~\TT 

-C(0)NH-CMe(Et)-C(0)OH 


29B 


tBu 


CHOH 


CH(Me) 


o 


-C(0)NH-CMe(bt)-C(0)OH 


1 AT) 

3 OB 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(O) JN H-CMe(lit )-C(0)OH 


31B 


tBu 


C(O) 


CH2 


o 


-C(0)JNH-CH(r J-C^UjOH 


32B 


tBU j 


CHOH 


CH2 


o 


-C(0)NH-CH(r )-C(CJ ;OH 


TIT) 

33B 


tBu 


C(Me)OH 


CH2 


o 


-C(0)JNH-CH(r J-C^UJUxl 




LDU 










35B 


tBu 


CHOH 


CH(Me) 


o 


-C(0)NH-CH(F)-C(0)OH 


36B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(F)-C(0)OH 


37B 


tBu 


C(O) 


CH2 


o 


-C(0)NH-CH(CF 3 )-C(0)OH 


38B 


tBu 


CHOH 


CH2 


o 


-C(0)NH-CH(CF 3 )-C(0)OH 


39B 


tBu 


C(Me)OH 


CH2 


o 


-C(0)NH-CH(CF 3 )-C(0)OH 
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40B 


tBu 


A/ A\ 

C(O) 


CH(Me; 


n 
U 


-\^{KJ )v\ rl-^xH^r 3 ^J-^^U jUri 


A -1 T*fc 

41B 


tBu 


/^TTATT 

CHOH 


CH(Me) 


a 
U 


-^U JJNJQ-Ull(Cr3)-L/(U )Vri 


A T~» 

42B 


tBu 


C(Me)OH 


/"ITT/Tk /f„\ 

CH(Me) 


U 




43B 


tBu 


C(O) 


AT TO 

CH2 


u 


r*/T\YKTtt ^TT//XTT\ /^//X\r\T_I 

-C(UjJNH-CH(UH)-C(U)Uil 


A A m W m % 

44B 


tBu 


CHOH 


CH2 


A 

u 


r , /T\\\TU nTj/r\U\ /^//^v\/^\tt 


45B 


tBu 


C(Me)OH 


CH2 


/> 

o 


P/T\WTO PtT/AU\ ri/A\AU 

-C(0)NH-CH(OH)-C(0)UH 


46B 


tBu 


C(O) 


CH(Me) 


O 


/^//X\XTT_T ATJ/ATT\ n/ANATT 

-C(0)NH-CH(OH)-C(0)OH 


47B 


A '1'% 

tBu 


/^(T TT >""*X TT T 

CHOH 


CH(Me) 


0 


-C(0)NH-CH(OH)-C(0)OH 


48B 


tBu 


C(Me)OH 


CH(Me) 


0 


A/AWTTT r(TT/ATT\ A/A\AU 

-C(0)NH-CH(OH)-C(0)OH 


49B 


tBu 


C(O) 


CH2 


0 


/^//X\XTTJT AT T/ —1 rl \ A/A\ATT 

-C(OjNH-CH(cyclopropyl;-CCU )Uti 


mm 

50B 


tBu 


CHOH 


CH2 


/"■V 

o 


-C(0)NH-CH(cyclopropyl)-C(0)OH 


51B 


tBu 


C(Me)OH 


CH2 


o 


A/AWTTT ATT/ _1 A/ANATT 

-C(0)NH-CH(cyclopropyl)-C(0)Ohl 


52B 


tBu 


C(O) 


CH(Me) 


0 


n/AWTTT ATT/ 1 ,1 \ A/Ai\AiT_T 

-C(0)NH-CH(cyclopropyl)-C(0)Ohl 


mm 0* ^ ^ 

53B 


tBu 


CHOH 


CH(Me) 


0 


A/A.\"N.TTT ATT/ 1 A//X\ ATT 

-C(0)NH-CH(cyclopropyl)-C(0)OH 


54B 


tBu 


/■""l ^» iT \ ATT 

C(Me)OH 


/**1TT/Tl iT \ 

CH(Me) 


o 


A/AWTTJ /-ITT/ .1\ A /AN ATT 

-C(0)NH-CH(cyclopropyl)-C(U)Url 


55B 


tBu 


C(O) 


CH2 


0 


A/AWTTJ att/1 x „\ /i/A\ATT 

-C(0)NH-CH(Me)-C(0)OH 


56B 


tBu 


CHOH 


CH2 


o 


A/AWTTT ATT/X „N A/A."\ A.TJT 

-C(0)NH-CH(Me)-C(0)OH 


57B 


tBu 


X*» \ ATT 

C(Me)OH 


CH2 


o 


A/AWTTT ATT/X K \ A/A\ A.TJT 

-C(0)NH-CH(Me)-C(0)OH 


58B 


tBu 


C(O) 


/NT TA iT \ 

CH(Me) 


0 


A//^\"X.TTT ATT/X jf ^ \ A/A\ATT 

-C(0)NH-CH(Me)-C(0)OH 


59B 


tBu 


CHOH 


CH(Me) 


o 


A/AWTTT /~VX T /> 4" _\ A/A\ATT 

-C(0)NH-CH(Me)-C(0)OH 


1 y-v nrx 

60B 


tBu 


C(Me)OH 


CH(Me) 


0 


A/AWTTT ATTA A/A\AT_T 

-C(0)NH-CH(Me)-C(0)OH 


61B 


i i *f*X 

tBu 


/ /"*V\ 

C(O) 


/"IT T/\ 

CH2 


0 


A/AWTTT AA\ A ~\ A/ANAUT 

-C(0)NH-C(Me)2-C(0)OH 


***** 

62B 


tBu 


*""*T T /~*V T T 

CHOH 


CH2 


o 


A/A\XTTJ" AA\vr-..\ P/A\ATT 

-C(0)NH-C(Me)2-C(0)OH 


63B 


tBu 


C(Me)OH 


/""IT T ^ 

CH2 


o 


A//XYKTTT A/X if A/ANA^TJT 

-C(0)NH-C(Me)2-C(0)OH 


64B 


t Tx 

tBu 


C(O) 


CH(Me) 


o 


A/A\XTT_T AAif^N A/A\ATJ 

-C(0)NH-C(Me)2-C(0)OH 


/CCD 


idu 


UxiUxi 








66B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


67B 


tBu 


C(0) 


CH2 


0 


-C(0)NH-CF(Me)-C(0)OH 


68B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CF(Me)-C(0)OH 


69B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CF(Me)-C(0)OH 


70B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-CF(Me)-C(0)OH 
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71R 

/ ID 


IDU 






o 






fRn 






o 




7TR 


tftii 

IDU 






o 




/to 


tftn 
LDU 


ftlAU 
L/ilWIl 




o 




/ JD 


tftn 
IDU 






n 




/OD 


LDU 






n 


p/t^xtpt rvivyfoVr 1 !? \ rvfY^rrtu 

-l^U ^iNxl-U^Me )\y,r'$)-\s\\J JUxl 


77ft 
/ / D 


tftn 
LDU 






r\ 
\J 




78ft 


LDU 






r\ 
U 


-C(UjiNH-C(MeXCr3)-C(UjUxl 


7Qft 


fD n 
LDU 






r\ 
U 




80B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


81ft 
OID 


Ut>U 




Ctiz 


U 


-C(U)NH-C(Me;(OH)-C(0)OH 


82B 


tBu 


C(0) 


CH(Me) 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


ojd 


LDU 


CHOri 


CH(Me) 


O 


-C(0)NH-C(Me)(OH)-C(0)OH 


84B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


O CD 


tBu 


C(O) 


CH2 


0 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


odd 


tBu 


/^TTATT 

CHOH 


/■""IT 

CH2 


0 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


o/d 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


oon 
OOD 


IDU 


C(O) 


/"ITT /Ik /T.~\ 

CH(Me) 


o 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


COTS 


tJou 


CJhLUri 


/-ITT /TV /T~\ 

Crl(Me) 


o 


-C(0)NH- 

C(Me)(cyclopropyl)C02" 




LDU 


C(JVie JUrl 




U t 


* 


91B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-CH 2 -C(0)OH 


92B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH 2 -C(0)OH 


93B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH 2 -C(0)OH 


94B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH 2 -C(0)OH 


95B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CH 2 -C(0)OH 
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96B 


tBu 


C(Me)OH 


CH(Me) 


O 


-C(O)NMe-CH 2 -C(0)0H 


97B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-CH(Me)-C(0)OH 


98B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH(Me)-C(0)OH 


99B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH(Me)-C(0)OH 


100B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH(Me)-C(0)OH 


101B 


tBu 


AT T A.TT 

CHOH 


att/tv >r^\ 

CH(Me) 


U 


A/ AAXTA /T~ ATT/A yf — \ n/A\AU 

-C(0)NMe-CH(Me)-C(0)OH 


102B 


tBu 


C(Me)OH 


CH(Me) 


U 


A/AAXTA ATT/X iT-A A/A\ AT_T 

-C(0)NMe-CH(Me)-C(0)OH 


103B 


tBu 


C(O) 


CH2 


o 


-C(0)NMe-CH(F)-C(0)OH 


104B 


tBu 


CHOH 


/—IT TO 

CH2 


A 

o 


-C(0)NMe-CH(F)-C(0)OH 


105B 


tBu 


/~1/X *" \ /""\T T 

C(Me)OH 


CH2 


A 

u 


A/AAXTA /T^ ATT/T7\ A/" A\ AT T 

-L(U)NMe-CH(r)-C(0)OH 


106B 


tBu 


C(O) 


/-IT T/"\ /T~\ 

CH(Me) 


A 

o 


P/AWTA /f^ ATT/T?\ A/A\ AT_J 

-C(0)NMe-CH(r)-C(0)OH 


107B 


tBu 


CHOH 


ATT/A >r ~ \ 

CH(Me) 


o 


-C(0)NMe-CH(F)-C(0)OH 


108B 


tBu 


C(Me)OH 


ATT/A jf_\ 

CH(Me) 


o 


-C(0)NMe-CH(F)-C(0)OH 


109B 


tBu 


C(O) 


/— ITTO 

CH2 


o 


-C(0)NMe-CH(CF3)-C(0)OH 


1 1 ah 

hob 


tBu 

■ 
p 


CHOH 


CH2 


O 


A/AWT\ IS /— tTT/Z-iT 1 \ A/A\ ATT 

-C(0)NMe-CH(CF3)-C(0)OH 


1 1 1 T"l 

111B 


tBu 


C(Me)OH 


CH2 


o 


P/ANXfK yf„ ATT/AT? \ ( r\\C\~X T 

-C(0)NMe-CH(CF3)-C(0)OH 


112B 


tBu 


C(0) 


CH(Me) 


o 


-C(0)NMe-CH(CF3)-C(0)OH 


113B 


tBu 


CHOH 


att/a /T _\ 

CH(Me) 


o 


/-^//— V\XTTV yf ^ /-<TT//~<T7 \ A/A\ATT 

-C(0)NMe-CH(CF3)-C(0)OH 


1 1 >n™> 

H4B 


tBu 


A /A ^_\ArT 

C(Me)OH 


ATT/A /T „\ 

CH(Me) 


o 


A/A\\Th Ar^ ATT/AT? \ ( t~\\f~\T ~\ 

-C(0)NMe-CH(CF3)-C(0)OH 


1 1 en 

115B 


tBu 


a/a\ 
C(O) 


/—IT TO 

CH2 


o 


-C(0)MJvle-CH(OH)-C(0)OH 


H6B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH(OH)-C(0)OH 


1 1 TT1 

ll/B 


tBu 


C(Me)OH 


/" IT TO 

CH2 


o 


A/AWTlk yf _ /^iTT/"/^\TT\ /^//^V\/^VTT 

-C(0)NMe-CH(OH)-C(0)OH 


H8B 


tBu 


C(O) 


CH(Me) 


o 


-C(0)NMe-CH(OH)-C(0)OH 


119B 


tBu 


CHOH 


CH(Me) 


o 


A/AWTTk iT /^TT//-vrT\ <^/A\ ATT 

-C(O)NMe-CH(OH)-C(O)0H 


120B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)NMe-CH(OH)-C(0)OH 


121B 


tBu 


C(0) 


CH2 


a 

o 


-C((J)N Me-Cri(cyclopropyl)- 
C(0)OH 


122B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


123B 


tBu 


C(Me)OH 


CH2 


o 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 
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124B 


tBu 


C(O) 


CH(Me) 


U 


-C(UjJNMe-CH(cyciopropyi> 

C(U)Uri 


125B 


tBu 


CHOH 


CH(Me) 


o 


-C(U)N Me-CH(cyclopropyi;- 

C(U)Uri 


126B 


tBu 


C(Me)OH 


CH(Me) 


U 


-C(U)lNMe-uii(cyciopropyi,r 

L,(<J )\Jri 


127B 


tBu 


C(0) 


CH2 


U 


■ 


128B 


tBu 


CHOH 


CH2 


O 


-C(U)JN Me-C(Me J2"^\V /vil 


129B 


tBu 


C(Me)OH 


CH2 


o 


-C(U JJN M e-C^Me j2-^V^ )\Jrl 


130B 


tBu 


C(O) 


CH(Me) 


o 




131B 


tBu 


CHOH 


CH(Me) 


o 


-C(U)JN Me-t (M e ^2"^^^" 


132B 


tBu 


/— «/~X x \ ATT 

C(Me)OH 


CH(Me) 


o 




■4 W"\. 

133B 


tBu 


C(O) 


/""*TT1 

CH2 


o 




134B 


tBu 


CHOH 


OTTO 

CH2 


o 


-C^UJJN Me-tr (Me ^"^(v-' )\Jrx 


135B 


tBu 


C(Me)OH 


CH2 


o 


-C(U)JN Me-Cr (Me J-^>(U juri 


136B 


tBu 


C(O) 


CH(Me) 


o 


r^f fWKVK An. f^TlC\Aa\ C\\C\tX 

-C(U)N Me-Cr (Me ^-^(v-' ;UJtl 


137B 


tBu 


CHOH 


CH(Me) 


o 


-C(0)NMe-Cr(Me;-C(U;Uxl 


138B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(OjN Me-Cr (Me )-^(U )Uri 


139B 


tBu 


C(O) 


CH2 


o 


r^tr\wr\An r^^Aa^fr^v ^ r^frwcrtJ 
-C(U)JNMe-U(Me J(v^r 3 ;-L,(U juxi 


140B 


tBu 


CHOH 


CH2 


u 


-C(U jiN Me-u(ivie 3 y )\Jti 


141B 


tBu 


/-t/Tk if„\ r\TT 

C(Me)OH 


Criz 


u 


r*(r\\Kr\Aa. r^CKArAfnv^ p/'^^OT-^ 
-U(U jjn Me-C(ivie )\y>r 3 )\jn 


142B 


tBu 


C(O) 


LH(Me) 


u 


-l^(U JIN IYie-t (Me A^^3/"^(^ J^Ji*- 


143B 


tBu 


/"IT TATJ 

CHOH 


CH(Me) 


V 


-U(U jiNMe-L/(Me )[y^r 3 j-i^l/ jvjjti 


•t A A T"» 

144B 


tBu 


C(Me)OH 


PTJA /f «\ 

Cii(Me; 


u 


-\^(w JJN Me-^(Mc J(L^ r 3 J-^(ly Jwri 


145B 


tBu 


s-\ sew 
C(O) 


/~iTjrn 

CH2 


u 


-C(UjJNMe-^(Mej(Wrl > ;-^(V/ jvJxl 


1 /L£12 
140X5 


IDU 






o 


-CfOYNMe-CfMeYOHVCfO^OH 


147B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


148B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


149B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


150B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-C(Me)(OH)-C(0)OH 


151B 


tBu 


C(O) 


CH2 


0 


-C(0)NMe-C(Me)(cyclopropyl)- 
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C(0)OH 


152B 


tBu 


CHOH 


CH2 


u 


-C(0)NMe-C(Me)(cyclopropyi)- 
C(0)OH 


153B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 


154B 


tBu 


C(0) 


CH(Me) 


0 


-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 


155B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)>Me-C(Me)(cyclopropyi)-- 
C(0)OH 


156B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-C(Me)(cyclopropyl)- 


1 C7D 


tr>u 






r\ 
\J 


-v_/^w ^-1N ^lvlC )" J-lcUaZOiyi 


158B 


tBu 


CHOH 


CH2 


0 


-C(0)-N(Me)-5-tetrazolyl 


159B 


tBu 


C(Me)OH 


CH2 


o 


-C(0)-N(Me)-5-tetrazolyl 


160B 


tBu 


C(0) 


CH(Me) 


o 


-C(0)-N(Me)-5-tetrazolyl 


161B 


tBu 


CHOH 


CH(Me) 


o 


-C(0)-N(Me)-5-tetrazolyl 


162B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)-N(Me)-5-tetrazolyl 



Among other preferred compounds of the invention are also those represented by 
the formula: 




and pharmaceutically acceptable salts thereof; 
wherein; 

said compound is selected from a compound code numbered 1 C thru 1 62C, with 
each compound having the specific selection of substituents Rb> R& l 1> l 2> 311(1 L3 
shown 
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in the row following the compound code number, as set out in the following Table 4 : 



Table 4 





K B 


T * 


T rs 


T - 
M 


1? j-s 

K C 


IC 


toll 


C(U) 


CriZ 


CxlZ 


-C^U JJNH-CH2-C(U JUri 


or 1 
zC 


tBU 


CHUH 


Criz 


crlz 


-C(UJJNH-CH2-C(U ;Url 


Q O 

JC 


tBU 


C(Me)UH 


CHz 




-C(U )JNH-CH2-C(U )Un 


4C 


tbu 


C(O) 


CH(Me) 


Criz 


-C(U;JNH-CH2-C(U)UH 


5C 


I'D,, 
LOU 


CHUH 


CH(Me) 


CHz 


/"V/"\Y\XLJ PIT 0/0\/~XTT 

-C(U)JNH-CH2-C(U)UH 


/CO 

6C 


tBu 


C(Me)OH 


CH(Me) 


CHz 


-C(0)NH-CH2-C(0)OH 


OO 

7C 


tBu 


o/o\ 

C(O) 


CHz 


Crlz 


/"^/WYXTTTT OTTT/"\yr«\ /"^//^X/^XJ 

-C(0)NH-CH(Me)-C(0)OH 


oo 

oC 


4-"D»« 

tBu 


CHOH 


OTTO 

CH2 


Crlz 


-C(0)NH-CH(Me)-C(0)OH 


VC 


tBu 


O/Ayf ~\OTJ 

C(Me)UH 


Criz 


CHZ 


-C(U)NH-CH(Me)-C(U)OH 


1UC 


tBu 


C(O) 


CH(Me) 


Crlz 


-C(0)NH-CH(Me)-C(0)(JH 


1 1C 


tBu 


CHUH 


CH(Me) 


/-IT TO 

CH2 


-C(0)NH-CH(Me)-C(0)OH 


lzC 


tBu 


C(Me)UH 


CH(Me) 


CHz 


-C(UjNH-CH(Me)-C(0)OH 


13C 


tBu 


OZO\ 

C(0) 


OTTO 

CHz 


Crlz 


o/o\xttt rtTj/TJiN n/'AXrvti 

-C(0)NH-CH(Et)-C((J)OH 


i /i o 
14C 


tBu 


CHOH 


CHz 


CHz 


0/Oi\XTTT OTT/T74.\ 0/0\/^tT 

-C(0)NH-CH(Et)-C(0)OH 


13C 


tBU 


C(JVle;UH 


CHz 


Crlz 


O/ONXTTJF AUA?+\ 0/0\/^lTJT 

-C(U)NH-CH(bt)-C((J)OH 


loC 


4-TZ>,i 

tBu 


C(O) 


CH(Me) 


OTTO 

Crlz 


/^/ r /^\XXTT_T OTJr/HC4-\ o/"o\otjt 

-C(0)NH-CH(Et)-C(0)OH 


1 /c 


tBu 


CHUH 


CH(Me) 


Crlz 


-C(0)NH-CH(bt)-C(0;UH 


loC 


tBu 


C(Me)UH 


CH(Me) 


OTTO 

CHz 


O/OXXTTJF OT_J/"D4»\ O /OX OUT 

-C(0)JNH-CH(bt)--C(U)(JH 


i or" 1 
lyc 


tBU 


C(U) 


CHz 


CHz 


-C(U)JN H-C(Mej2-c(U)UH 


zUC 


tBU 


CHUH 


CHz 


CHz* 


O //"WXTTJT O/A /f 0/0\/^\TT 

-C(U ;NH-C(Me )2-C(U;Url 




ix>u 




TFT? 


v^nz 




22C 


tBu 


C(0) 


CH(Me) 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 


23C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 


24C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NH-C(Me) 2 -C(0)OH 


25C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 


26C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 


27C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 


28C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NH-CMe(Et)-C(0)OH 
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IbU 


UriUri 






/*V/"YVM"LJ PAjTq/IDA /^//-^N/^tt 

-U(UJJNM-CMe(bt;-C(U)Url 


o f\r^ 


tbu 




CH(MeJ 


L/Jn.2 


-C(U)NH-CMe(btJ-C(U;UH 


J1C 


tbu 


C(O) 


CiiZ 




-C(0)INH-CJrl(r )-C(OjOH 


32C 


ill,, 

toll 


CHOH 


A XT'") 

CH2 


Ciiz 


-C(0)NH-CH(t )-C(0)OH 


33C 


tBu 


C(Me)OH 


CH2 


to 

CH2 


-C(0)NH-CH(F)-C(0)OH 


34C 


tBu 


a/ a\ 
C(O) 


ATT/li T _\ 

CH(Me) 


CH2 


-C(0)NH-CH(F)-C(0)OH 


35C 


tBu 


CHOH 


CH(Me) 


/""IT TO 

CH2 


/t//\\\TTT /-1Y T /T^\ /^« //~\\ /\T T 

-C(0)NH-CH(F)-C(0)OH 


36C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


0//*\\\TTT /™1TT/T^\ y*1/rk\/\TT 

-C(0)NH-CH(F)-C(0)OH 


37 C 


tBu 


C(O) 


yvr to 

CH2 


/"tTTO 

CH2 


O/OWTTT /""IT T /" /'II'' \ A//%\ATT 

-C(0)NH-CH(CF 3 )-C(0)OH 


38C 


tBu 


CHOH 


CH2 


CH2 


n/rv\\TTT OTT//TP \ /"I S f\ X T T 

-C(0)NH-CH(CF3>C(0)OH | 


o o/"» 

39C 


tBu 


C(Me)OH 


CH2 


CH2 


/1/A\1k TTT nTT//'ll < \ ZO^/^\\/OTT 

-C(0)NH-CH(CF 3 )-C(0)OH 


40C 


tBu 


C(O) 


/""tTT/Tl iT \ 

CH(Me) 


/"IT TO 

CH2 


O/OWTTT OTT//MT' \ /"l/A\ATT 

-C(0)NH-CH(CF 3 )-C(0)OH 


yt 1 /-"« 

4lC 


tBu 


/"IT T /~\ T T 

CHOH 


CH(Me) 


/"IT TO 

CH2 


-C(0)NH-CH(CF3)-C(0)0H 


42C 


tBu 


C(Me)OH 


CH(Me) 


/""IT TO 

CH2 


/-^ / /" \\ "V TT T ATT/AT^ \ /"l/rv\/MT 

-C(0)NH-CH(CF3)-C(0)OH ! 


43 C 


tBu 


/~1 //-\\ 

C(O) 


/"IT TO 

CH2 


/"*1T TO 

CH2 


-C(0)NH-CH(0H)-C(0)0H 


A A /— ^ 

44C 


tBu 


CHOH 


CH2 


/—if TO 

CH2 


i"l//*\\\TTT /^TT//\TT\ A/A\ ATT 

-C(0)NH-CH(OH)-C(0)OH 


45C 


tBu 


C(Me)OH 


CH2 


/-IT TO 

CH2 


A/AWTTT /"tTT//\TT\ n/A\ATT 

-C(0)NH-CH(OH)-C(0)OH 


46C 


tBu 


C(0) 


/■""ITT/Tl JT \ 

CH(Me) 


/""1TTO 

CH2 


A/AWTTT ATT/ATT\ /i/A\ATT 

-C(0)NH-CH(0H)-C(0)0H 


A T A 

47C 


tBu 


CHOH 


CH(Me) 


/—IT TO 

CH2 


A/AWTTT nTT/ATTA /-n //-N\ /-\T T 

-C(0)NH-CH(OH)-C(0)OH 


A OA 

48C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


A/AWTTT ATT/ATT\ /-s //^vX /-^T T 

-C(0)NH-CH(OH)-C(0)OH 


vl A A 

49C 


tBu 


C(0) 


/-IT TO 

CH2 


/"IT TO 

CH2 


-C(0)NH-CH(cyciopropyl)-C(0)OH 


50C 


tBu 


/tTTATT 

CHOH 


CH2 


/"IT TO 

CH2 


/~i //"xNTk. TT Y ATT/ 1 1 \ o/A\ATT 

-C(0)NH-CH(cyclopropyl)-C(0)OH 


C 1 A 

51C 


tBu 


C(Me)OH 


/"">T TO 

CH2 


/-"IT TO 

CH2 


-C(0)NH-CH(cyclopropyl)-C(0)OH 


^ o a 
52C 


tBu 


C(0) 


CH(Me) 


/""IT TO 

CH2 


A/A\"\TTT OTT/ 1 IN A/A\ ATT 

-C(0)NH-CH(cyclopropyl)-C(0)OH 


£? O /"I 

53C 


tBu 


AT T/M T 

CHOH 


/"ITT/Ik vT \ 

CH(Me) 


/"IT TO 

CH2 


A/AWTTT /—ITT/' 1 1 \ /~« /~vT T 

-C(0)NH-CH(cyclopropyl)-C(0)OH 




LDU 








-L/^u jjNxi-v^xi^cyciopropyi j-v^^u ^uxi 


55C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


56C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


57C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


58C 


tBu 


C(0) 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


59C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 
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60C 


tBu 


C(Me)OH 


CHfMe) 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


61C 


tBu 


C(0) 


CH2 


CH2 


-C(0)NH-C(Me)2-C(0)0H 


62C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-CfMe)2-CfO)OH 


63C 


tBu 


CfMe)OH 


CH2 


CH2 


-CfO)NH-CfMe) 2 -CfO)OH 


64C 


tBu 


C(O) 


CH(Me) 


CH2 


-CfO)NH-CfMe) 2 -CfO)OH 


65C 


tBu 


CHOH 


CHfMe) 

^1^* T Jl»X^ / 


CH2 

XT A J^Mtf 


-CfO)NH-CfMe)2-CfO)OH 

X^r\ X^r / X 1 1 -A. x^^ t !▼ iv / ^ f x^ i x^ # x^ i 


66C 

x^ x^ x^*/ 


tBu 


CfMe)OH 


CHfMe) 


CH2 


-CfO)NH-CfMe) 2 -CfO)OH 

yi. Hi x— x»-*-x^ f ^/ x*> 1 x^ / x_^ 1 1 


67C 

X-/ / Xw' 


tBu 


CfO) 


CH2 

X_^ JL J fcrf 


CH2 


-CfO)NH-CFfMe)-CfO)OH 

^\ x^ /J. 11 1 ^>1 \ 1TAV f x^l X^^ IXX JLJL 


68C 

v w x^ 


tBu 


CHOH 


CH2 


CH2 


-CfO)NH-CFfMe)-CfO)OH 

x^^l x^^ Jim ^-^1 l AT XV # X^l X^^ / X^ 1 1 


69C 

\S ^ X«-/ 


tBu 


CfMe)OH 

x^ \ X, ~ -A V I X*^ 1 A. 


CH2 

X«^l Hrf 


CH2 


-CfO)NH-CFfMe)-CfO)OH 

x^x i x^^ f x hi w i i iTiv I x^* i x«^ yx^n 


70C 

# x^ X^ 


tBu 


CfO) 


CHfMe) 


CH2 


-CfO)NH-CFfMe)-CfO)OH 

x*p^\ / X 111 x_-^ 1 \ AtXV 1 V/ 1 X^ IVXX 


71C 


tBu 


CHOH 

X^^l JL X^ 1 1 


CHfMe) 


CH2 

X-> J, 11/ 


-CfO)NH-CFfMe)-CfO)OH 

/l ill VI \ ITXV 7 Xto*' 1 x«^ f x/XX 


72C 

/ i* v/ 


tBu 


CfMe)OH 


CHfMe) 

X»> 1 Al 1TXV J 


CH2 

X-^X 11/ 


-CfO)NH-CFfMe)-CfO)OH 

x^\ x,^ yi 111 x-^l IITIV / X— 1 X.^ f 1 1 


73C 

* x*^ 


tBu 


CfO) 


CH2 


CH2 


-CfO)NH-CfMe)fCF^)-CfO)OH 


74C 


tBu 


CHOH 


CH2 

t jut 


CH2 


-CfO)NH-CfMe)fCF^)-CfO)0H 


75C 


tBu 


CfMe)OH 


CH2 


CH2 


-CfO)NH-CfMe)fCF^VCfO)OH 


76C 


tBu 


CfO) 


CHfMe) 


CH2 


-Cf 0)NH-CfMe)fCF^VCfO)OH 

x^l V^/ yi ill wl IrxV 11 \vl A / v/V V/ yvll 


77C 

9 9 X*^ 


tBu 


CHOH 

X^X 1 x/ 1 A. 


CHfMe) 


CH2 

xVl 1m 


-CfO)NH*«CfMe)fCF^)-CfO)OH 


78C 

# x^ 


tBu 


CfMe)OH 


CHfMe) 

wi.ll 1TXV / 


CH2 


-CfO)NH-CfMe)fCF^)-CfO)OH 


79C 


tBu 


CfO) 


CH2 

X^ / J. 11/ 


CH2 


-CfO)NH-CfMe)fOH)-CfO)0H 


80C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH-C(Me)(0H)-C(0)0H 


81C 


tBu 


CfMe)OH 


CH2 


CH2 


-CfO)NH-CfMe)fOH)-CfO)OH 

VlvUili VwTAV/l will VI V 


82C 


tBu 


C(0) 


CHfMe) 


CH2 


-C(0)NH-C(Me)(OH)-C(0)OH 


83C 


tBu 


CHOH 


CHfMe) 

V^X XI i,TXv J 


CH2 

Xsx J.^» 


-CfO)NH-CfMe)fOH)-CfO)OH 


84C 


tBu 


C(Me)OH 


CHfMe) 


CH2 


-C(0)NH-C(Me)(OH)-C(0)OH 


85C 


tBu 


CfO) 


CH2 

X— 'A 11* 


CH2 

X^l 11* 


-CfO)NH- 

X.^1 #1 111 

C(Me)(cyclopropyl)C02H 


86C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


87C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 
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qqp 
oov 


tPn 




v^xx^iyxv^ 


CH2 


-CfOWH- 

CfiVf eYcvcloDroDvnCOo H 




t'Rii 
IDU 




vXX\iVXC y 


CH2 

\^x xa« 


-CfO^NH- 

CfiMeYcvcloDroovnCOoH 


ghp 


t'Rii 
1X3 U 




vXX^lYXw J 


CH2 


-CfOlNH- 

C(iVleycvcloprot)vnCOoH 


01 p 


tPn 
IDU 




CH2 ! 


CH2 

v_*>x x^> 


-CfOWMe-CHo-CfO^OH 

V>\ FA iXTJLV VAA^ ^"^V # VXA.A 


nop i 


tPn 
IDU 




CH2 


CH2 


-CfO)NMe-CH7-CfO)OH 


g^p 


1x5 U 




PH9 


CH2 


-CfO^NMe-CH9-CfOiOH 




tPn 




vXX^lVXG ^ 


CH2 


-CfOYNMe-CH?-CfCT,OH 


95C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CH 2 -C(0)OH 


96C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH 2 -C(0)OH 


97C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


98C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


99C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


100C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-CH(Me)-C(0)OH 


i ni p 


IDU 


PHOTT 




CH2 


-CCO^NMe-CHfMeVCfO^OH 


1 nor 1 


t'Rii 
IDU 


PfMp^OH 
v_^iyio j\jrx 




CH2 


-CfO^iNMe-CHnvieVCfO^OH 




t'Rii 
IDU 




vXXZ« 


CH2 


-CfOYNMe-CHfTVCfOlOH 


1 HAP 


t'Rii 
IDU 


vrxvyxx 


CH2 

VsX 1Z> 


CH2 


-CfOiNMe-CH(FVC(0)OH 


i pkp 


t'Rii 
IDU 


vl IVX v )\JxX 


CH2 


CH2 


-CfO > lNMe-CHfF)-C(0)OH 

wl V FA li'lv \ / >■« »\ />^xx 


1 HAP 


tPn 
IDU 






CH2 


-CfOlNMe-CH^D-CfOOH 


107P 
1U / v 


IDU 


fHOH 


V_/l XI 1YX v J 


CH2 


-CfOYNMe-CH(FVCfO)OH 


i nap 

lUo v 


tP.ll 
IDU 




CHflVIei 

X^JYX w y 


CH2 

V— 'X x^# 


-C(0jNMe-CH(FVC(0)0H 


1 nop 


fDn 
IDU 


MV,/ 


CH2 


CH2 


-CfOiNMe-CHfCF^^-CfO^OH 


HOC 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


111C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


112C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


113C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


114C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH(CF 3 )-C(0)OH 


115C 




C(O) 


CH2 


CH2 


-C(0)NMe-CH(0H)-C(0)0H 
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116C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


117C 

X X 9 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


118C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


119C 


tBu 


CHOH 


CHfMe) 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


120C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CH(OH)-C(0)OH 


121C 


tBu 


CfO, 


CH2 


CH2 


-CfO^NMe-CHfcvcloDroDvlV 
C(0)OH 


i??c 


UL/IX 


CHOH 


CH2 


CH2 


-CCOYNMe-CHfcvcloDroDvlV 
C(0)OH 




fRll 
IX-/ U 


CfMeiOH 


CH2 


CH2 


-CfO)NMe-CHCcvcloDroDvlV 

C(0)OH 


174C 


tRn 

ILJ IX 




CHfMei 


CH2 


-CfOYNMe-CHfcvcloDroovlV 
CfO^OH 




tRn 

UJU 


! CHOH 


CHfMei 


CH2 

V^X 1^1 


-CfOYNMe-CHfcvclonroDvlV 
CfO)OH 


126C 


tBu 


CfMelOH 


CHfMe) 


CH2 


-CfO)NMe-CH(cyclopropyl)- 
C(0)OH 


127C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


128C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


129C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


130C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


131C 


tBu 


CHOH 


CHfMe) 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


132C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-C(Me) 2 -C(0)OH 


133C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


134C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


135C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


136C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


137C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


138C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-CF(Me)-C(0)OH 


139C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


140C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 
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141C 


tBu 


C(Me)0H 


CH2 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


142C 


tBu 


C(0) 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


143C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH ' 


144C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


145C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 


146C 


tBu 


CHOH 


CH2 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 


147C 


tBu 


CfMe")OH 


CH2 


CH2 


-CfO)NMe-C(Me¥OH)-C(0)OH 


148C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)NMe-C(Me)(OH)-C(0)OH 
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157C 


tBu 


C(0) 


CH2 


CH2 


-C(0)-N(Me)-5-tetTazolyl 


158C 


tBu 


CHOH 


CH2 


CH2 


-C(0)-N(Me)-5-tetrazolyl 


159C 


tBu 


C(Me)OH 


CH2 


CH2 


-C(0)-N(Me)-5-tetrazolyl 


160C 


tBu 


C(O) 


CH(Me) 


CH2 


-C(0)-N(Me)-5-tetrazolyl 


161C 


tBu 


CHOH 


CH(Me) 


CH2 


-C(0)-N(Me)-5-tetrazolyl 


162C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C(0)-N(Me)-5-tetrazolyl 



Method of Making the Compounds of the Invention: 

Compounds of the invention represented by formula (1) may be prepared by the methods 
set out below. It will be understood by one skilled in the chemical arts that the reactants 
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may be varied to analogous molecules to provide desired substitutions in the final reaction 
product. 

Definitions of symbols used in the Schemes: 

(PhO)2P(0)N3 - diphenyl phosphorus azide 

BBr3 - boron tribromide 

BF3-OEt2 .- boron trifluoride etherate 

BnBr - benzyl bromide 

CH3CN - acetonitrile 

DMAP - 4-(dimethylamino)pyridine 

DMF - N,N-dimethylformamide 

DMSO - dimethylsulfoxide 

DPPF - dichloro[l,l '-bis(diphenylphosphino)ferrocene 
DPPB - l,4-bis(diphenylphosphino)butane 

EDCI - 3-Ethyl4-[3-(dimethylamino)propyl]carbodiiinide hydrochloride 
Et3N - triethylamine 
EtOH - ethanol 

H2NCH2C02Me - methyl glycinate 

HN(OMe)Me - N-methyl-O-methyl hydroxylamine 

HNMe2 - dimethyl amine 

K2C03 - potassium carbonate 

KOH - potassium hydroxide 

LAH - lithium aluminum hydride 

LiHMDS - lithium hexamethyldisilazide 

mCPB A - meta-chloroperbenzoic acid 

Mel - methyl iodide 

MeOH - methanol 

NaBH4 - sodium borohydride 

NaH - sodium hydride 

Nal - sodium iodide 

NMP - N-methylpyrrolidin-2-one 

Na-S-R3 - sodium alkylmercaptide 

PBr3 - phosphorus tribromide 
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Pd(0 Ac)2 - palladium (II) acetate 
Pd-C - palladium on carbon 
pTS A - para-toluenesulfonic acid 
Pyr - pyridine 

R2MgBr - alkyl magnesium bromide 
R3MgBr - alkyl magnesium bromide 
RSMgBr - alkyl magnesium bromide 
R2S(0)2NH2 - alkylsulfonamide 
tBuC(0)CH2Br - 2-bromopinacolone 
Tf20 - triflic anhydride 
TFA - trifluoroacetic acid 
THF - tetrahydrofuran 

Description of the Schemes: 

Preparation of diphenyl acid and diphenyl acylaminotetrazole (Scheme 1). 
A mixture of 3-substituted-4-hydroxy benzoic acid la and methanol is treated with HC1 
(gas) to yield methyl benzoate ester I. Methyl benzoate ester 1 is reacted with excess 
alkyl magnesium bromide to produce tertiary alcohol 2. Tertiary alcohol 2 is converted to 
phenol 4 by reaction with O-benzyl-2-substituted phenol 3a and BF3-Et20. O-benzyl-2- 
substituted phenol 3a is derived from the reaction of 2-substituted phenol 3 with 
benzylbromide and NaH. Phenol 4 is reacted with triflic anhydride/pyridine to give 
triflate 5 which is subjected to methoxycarbonylation with Pd(OAc)2, DPPF, CO (689- 
6895 KPa), methanol and triethylamine in either DMF or DMSO at 80-100 °C to yield 
methyl ester 6. DPPB may be used instead of DPPF for the methoxycarbonylation 
reaction. Methyl ester 6 is subjected to palladium catalyzed hydrogenolysis and alkylated 
with NaH/pinacolone bromide to give ketone 7. Ketone 7 is sequentially reacted with 
sodium borohydride/MeOH and potassium hydroxide/EtOH/H20/ 80 °C to produce acid 

8. Acid 8 is coupled with EDCI, DMAP and 5-aminotetrazole to give acylamino tetrazole 

9. Acid 8 is also coupled with EDCI, DMAP and alkylsulfonamide to give 
acylsulfonamide 9a. 

Preparation of functionalized sidechain analogs (Scheme 2). 
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Ester 6 is reduced with LAH to give benzyl alcohol 10. Benzyl alcohol 10 is converted to 
benzylic bromide 11 with PBr3 and alklylated with the enolate of pinacolone to afford 
ketone YL Ketone 12 is transformed into keto-ester 14 via Pd-C catalyzed 
hydrogenolysis, triflate formation with triflic anhydride/pyridine and palladium catalyzed 
5 methoxycarbonylation. Keto-ester 14 is subjected to sodium borohydride reduction and 
potassium hydroxide hydrolysis to produce alcohol-acid 15, Alcohol-acid 15 is coupled 
with EDCI/Et3N/DMAP/R4NHCH2C02Me and hydrolyzed with LiOH/EtOH/H20 to 
afford amide-acid 1 5a. 



1 0 Preparation of alkylated pinacolol sidechain (Scheme 3). 

Ketone 7 is alkylated with LiHMDS/Mel and reduced with NaBH4/MeOH to give alcohol 
16. Alcohol 16 is hydrolyzed with potassium hydroxide to afford alcohol-acid 17 . 
Alcohol-acid 17 is reacted sequentially with 1) EDCI/Et3N/DMAP/R4NHCH2C02Me; 
and 2) LiOH/EtOH/H20 to give amide-acid 17a , 

15 

Preparation of alkylsulfonylmethyl sidechain analogs (Scheme 4). 
Benzylic bromide H is reacted with sodium alkylmercaptide and oxidized with mCPBA 
to give sulfone 18. Sulfone J!8 is hydrogenolyzed with Pd-C/H2 and alkylated with 
pinacolone chloride, potassium carbonate and sodium iodide to produce ketone sulfone 
20 19. Ketone sulfone 19 is reduced with sodium borohydride to afford alcohol sulfone 20. 

Preparation of unsymmetrical central link diphenyl scaffold (Scheme 5). 
3-Substituted-4-hydroxybenzoic acid is coupled with EDCI/N-methy-N- 
methoxyamine/DMAP and alkylated with benzyl bromide to give amide 2L Amide 21 is 

2 5 sequentially reacted with R2MgBr and R3MgBr Grignard reagents to afford tertiary 

alcohol 23. Alcohol 23 is reacted with 2-substituted phenol 3 and BF3-OEt2 to produce 
diphenylalkane 24. Diphenylalkane 24 is reacted with triflic anhydride/pyridine and 
methoxycarbonylated with Pd(OAc)2, (DPPF or DPPB), carbon monoxide, MeOH, and 
Et3N to give ester 26. Ester 26 is hydrogenolyzed with Pd-C/H2 and alkylated with 

3 0 pinacolone bromide to yield ketone ester 27. Ketone ester 27 is reduced with sodium 

borohydride and hydrolyzed with potassium hydroxide to afford alcohol-acid 28. 
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Alcohol-acid 28 is coupled with EDCI/Et3N/DMAP/R4NHCH2C02Me and hydrolyzed 
with LiOH/EtOH/H20 to afford amide-acid 28a , 

Preparation of tertiary alcohol sidechain analog (Scheme 6). 
5 Phenol 4 is alkylated with pinacolone bromide and reacted with MeMgBr or EtMgBr to 
give alcohol 29. Alcohol 29 is hydrogenolyzed with Pd-C/H2, reacted with triflic 
anhydride/pyridine and methoxycarbonylated to afford ester 30. Ester 30 is hydrolyzed 
with potassium hydroxide, coupled with EDCI/Et3N/DMAP/R4NHCH2C02Me, and 
hydrolyzed to produce tertiary alcohol amide-acid 31. 

10 

Preparation of direct linked tetrazole (Scheme 7). 

Acid 8 is reacted with formamide and sodium methoxide to give primary amide 32 . 
Primary amide 32 is treated with trifluoroacetic acid and methylene chloride followed by 
2-cUoro-l,3-dimethyl-2-imidazoliiiium hexafluorophosphate to give nitrile 33. Nitrile 33 
15 is reacted with sodium azide and triethylammonium hydrochloride in N-methylpyrrolidin- 
2-one to afford tetrazole 34. 

Preparation of amide (Scheme 8). 

Acid 8 is reacted with diphenyl phosphorus azide and triethylamine followed by treatment 
2 0 with dimethylamine and 4-(dimethylamino)pyridine to yield amide 35. 

Preparation of esters (Scheme 9). 

Acid 8 is treated with sodium iodide and N,N-dimethyl-2-chloroacetamide to give ester 
36. Acid 8 is treated with sodium iodide and N-morpholinocarbonylmethyl chloride to 

2 5 give ester 37 . 

Alternative Synthesis of Diphenylalkyl Scaffold (Scheme 10). 

Phenol 2 is heated with pTS A to give olefin 38. Olefin 38 is alkylated with 2- 

chloropinacolone and reacted with a 2-substituted phenol/BF3-OEt2 to yield phenol 40. 

3 0 Phenol 40 is converted to the corresponding phenolic triflate and reduced to alcohol 41 . 

Alcohol 41 is methoxycarbonylated to afford ester 42. Ester 42 is hydrolyzed to produce 
acid 8. 
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Synthesis of Pentynol Phenyl alkyl Phenyl Acids (Scheme 1 1). 

Ester 26 is hydrogenolyzed with Pd-C/H2 and reacted with Tf20/pyridine to give triflate 
43. Triflate 43 is sequentially reacted with 1) TMS-acetylene, PdC12(PPh3)2, Et3N, and 
5 DMF and 2) CsF and water to afford acetylene 44. Acetylene 44 is treated with 
Zn(OTf)2/t-butyl aldehyde/chiral auxiliary (with or without) to give alcohol 46, 
Alternatively, acetylene 44 is reacted with LiHMDS/ketone 45 to give alcohol 46. 
Alcohol 46 is hydrolyzed with KOH/EtOH/H20 to afford acid 47. Acid 47 is 
sequentially reacted with 1) EDCI/Et3N/DMAP/R4NHCH2C02Me and 2) 
1 0 LiOH/EtOH/H20 to give amide-acid 48 . 

Synthesis of Cis-Pentenol Phenyl alkyl Phenyl Acids (Scheme 12). 

Amide-acid 48 is hydrogenated with Lindlar catalyst to afford cis-pentenol amide-acid 49. 

1 5 Synthesis of trans-Pentenol Phenyl Alkyl Phenyl Acids (Scheme 1 3). 

Triflate 25 is sequentially reacted with 1) TMS-acetylene, PdC12(PPh3)2, Et3N, and DMF 
and 2) CsF and water to afford acetylene 50. Acetylene 50 is treated with Zn(OTf)2/t- 
butyl aldehyde/chiral auxiliary (with or without) to give alcohol 51. Alternatively, 
acetylene 50 is reacted with LiHMDS/ketone 45 to give alcohol 51. Alcohol 51 is 

2 0 reduced with LAH or DiBAH to afford trans-pentenol 52. Trans-pentenol 52 is 
sequentially reacted with 1) Pd-C/H2; 2) Tf20/pyridine; 3) Pd(OAc)2, DPPF, CO, 
MeOH, EON, DMF; 4) KOH/EtOH/H20; 5) EDCI/Et3N/DMAP/R4NHCH2C02Me; and 
6) LiOH/EtOH/H20 to give trans-pentenol amide-acid 53. For reaction step 3, DPPB and 
DMSO. 

25 

Scheme 1: Synthesis of Diphenyl Scaffold 
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Scheme 2: Synthesis of Functionalized of Sidechain Analogs 
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Scheme 3: Synthesis of Alkyl Pinacolol Sidechain 
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Scheme 4: Synthesis of Alkylsulfonylmethyl Sidechain Analogs 
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Scheme 5: Synthesis of Unsymmetrical Central Link Diphenyl Scaffold 
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Scheme 6: Synthesis of Tertiary Alcohol Sidechain 
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Scheme 7: Synthesis of Direct Linked Tetrazole 
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Scheme 8: Synthesis of Amide 
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Scheme 9: Synthesis of Ester Prodrugs 
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HO 



Scheme 10: Alternative Synthesis of Diphenyl Alkyl Scaffold 
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Scheme 11: Synthesis of Pentynol Phenyl Alkyl Phenyl Acids 




R, R1 = H. Me, ci 
R2, R3 = Me, Et, Pr 



4) CsF, CHgCN/water, 
RT 



R2 S 


.R3 






R 


R1 



44 



5) Zn(OTf)2, t-Butyl aldehyde 
with or without chiral auxiliary 
or 

LIHMDS/THF, -70 °C to RT, 



T 
o 

15 




R, R1 = H. Me, CI 
R2, R3 = Me, Et, Pr 
R4 = H, Me, Et 
R5 = H, Me, Et 
R6 = tBu 



WO 2004/048309 



PCT/US2003/035055 



-132- 



Scheme 12: Synthesis of Cis-Pentenol Phenyl Alkyl Phenyl Amide-Acids 

R2. R3 R2. .R3 



1 ) Lindlar catalyst 
H2 





R, R1 = H. Me, CI 
R2, R3 = Me, Et, Pr 
R4 = H, Me, Et 
R5 = H, Me, Et 
R6*tBu 



R, R1 = H. Me, CI 
R2, R3 = Me, Et.Pr 
R4 = H, Me. Et 
R5 = H, Me, Et 
R6 = tBu 



R4 0 



Scheme 13: Synthesis of Trans-Pentenol Phenyl Alkyl Phenyl Amide- Acids 
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EXAMPLES 

Abbreviations: 

5 The following examples use several standard abbreviations, for example; 

"RT" is room temperature, "Rf * or t re t are symbols for retention time, and "Hex" 
refers to hexanes 

Concentration is performed by evaporation from RT to about 70°C under vacuum (1 - 
10mm) 

1 0 Example 1 

Preparation of racemic 3 , -[4-(2-hydroxy-3,3^iimethylbutoxy)-3-methylphenyl]-3''-[4- 
methoxycarbonyl-3-methylphenyl]pentane. 




15 A. 3',3'-Bis[4-hydroxy-3-methylphenyl]pentane. 




To a mixture of o-cresol (196 g, 1.81 mol) and 3-pentanone (60 ml, 0.57 mol) 
is added methanesulfonic acid (45 ml, 0.69 mol) and stirred for 3 days. The reaction 
is basified to pH 8 with satd Na 2 C0 3 and extracted with EtOAc. The organic layer is 
2 0 washed with water (6 X 500 ml), Na2S04 dried, concentrated, chromatographed (2 kg 
Si02, Hex to 80% EtOAc/Hex), and triturated with Hex to give the title compound as 
a white solid (100 g,61%). 
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NMR 400 mHz(DMSO): 8 0.49 (t, J = 7.3 Hz, 6H), 1.91 (q, J = 7.3 Hz, 4H), 2.02 (s, 
6H), 6.61 (d, J = 8.3 Hz, 2H), 6.73 (d, J = 8.3 Hz, 2H), 6.76 (s, 2H), 8.94 (s, 2H). 
High Res. EI-MS: 284.1794; calc. for C19H24O2: 284.1776 

5 B. 3^[4-(2-Oxo-3,3-dimethylbutoxy)-3-methylphenyl)]-3'-[4-hydroxy-3- 

methylphenyl]pentane. 




To a mixture of 60% NaH disp (8.0 g, 200 mmol) and DMF (600 ml) is added 
3,3-bis[4-hydroxy-3-methylphenyl]pentane (56.88 g, 200 mmol) and stirred for 2 h. 

10 To the reaction is added 3,3-dimethyl-l-bromo-2-butanone (26.93 ml, 200 mmol) 
dropwise and stirred overnight. The solvent is removed in-vacuo. To the resulting 
residue is added EtOAc/water (800 ml/200 ml), acidified to pH 3 with 5N HC1, and 
partitioned. The organic layer is washed with water (2X), brine, Na2SC>4 dried, 
concentrated, and chromatographed (3 kg Si0 2 , hex to 15% EtO Ac/hex) to give the 

1 5 title compound as a white solid (35 g, 46%). 

NMR (300mHz, DMSO): 5 0.52 (t, J = 7.3 Hz, 6H), 1 . 16 (s, 9H), 1 .95 (q, J = 7.3 Hz, 
4H), 2.04 (s, 3H), 2.12 (s, 3H), 5.05 (s, 2H), 6.57 (d, J = 9.1 Hz, 1H), 6.63 (d, J - 8.1 
Hz, 1H), 6.81 (m, 2H), 8.97 (s, 1H). 
ES-MS: 400(M+NH4). 

20 
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C. 3'-[4<2-Oxo-33-dimethylbutoxy)-3-methylphenyl]-3^[4- 
trifluoromethylsulfonyloxy-3-methylphenyl]pentane 




To a 0 °C solution of 3 , -[4-(2-oxo-3,3"dimethylbutoxy)-3-methylphenyl)]-3 , - 
[4-hydroxy-3-methylphenyl]pentane(20 g, 52 mmol), pyridine (30 ml) is added Tf 2 0 

0 

(9.7 ml, 57 mmol). The mixture is wanned to RT and stirred 14 h. The reaction is 
concentrated. The residue is partitioned between Et 2 0/1N HC1. The organic layer is 
washed with water, brine, Na2SC>4 dried, concentrated, and chromatographed (hex to 
10% EtOAc/hex) to give the title compound as an oil (26.3 g, 98%). 
NMR (300mHz, DMSO): 8 0.53 (t, J = 7.3 Hz, 6H), 1.16 (s, 9H), 2.04 (q, J = 7.3 Hz, 
4H), 2.14 (s, 3H), 2.28 (s, 3H), 5.07 (s, 2H), 6.61 (d, J = 8.8 Hz, 1H), 6.86 (dd, J = 
2.2, 8.8 Hz, 1H), 6.91 (d, J = 1.8 Hz, 1H), 7.10 (dd, J = 2.2, 8.8 Hz, 1H), 7.25 (m, 
2H). 

ES-MS: 532.5 (M+NH4). 

D. 3'-[4-(2-Hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
trifluoromethylsulfonyloxy-3-methylphenyl]pentane. 
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To a 0 °C mixture of 3'-[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
trifluoromethylsulfonyloxy-3-methylphenyl]pentane (25.5 g, 49.5 mmol) and MeOH (200 
ml) is added NaBBU (2.63 g, 59.4 mol) in portions. After stirring for 1 5 m, the reaction is 
allowed to warm to RT and stirred for 16 h. The reaction is concentrated and partitioned 
5 between Et 2 0/1N HC1. The organic layer is washed with water, Na 2 S0 4 dried, and 
concentrated to give the title compound as an oil(26.0 g, quant). 
NMR (300mHz, DMSO): 8 0.55 (t, J - 7.3 Hz, 6H), 0.92 (s, 9H), 2.04 (q, J = 7.3 Hz, 
4H), 2.1 1 (s, 3H), 2.28 (s, 3H), 3.46 (m, 1H), 3.76 (m, 1H), 4.03 (m, 1H), 4.78 (d, J = 
5.5 Hz, 1H), 6.89 (m, 3H), 7.10 (dd, J - 1.8, 8.8 Hz, 1H), 7.23 (m, 2H). 
10 High Res. EI-MS, m/e: 516.2171; calc. for C26H35F3O5S: 516.2157. 

E. 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
methoxycarbonyl-3-methylphenyl]pentane. 

15 A mixture of 3 '-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 '-[4- 

trifluoromethylsulfonyloxy-3-methylphenyl]pentane (27 g, 52.2 mmol), Pd(OAc)2 (1.2 
g, 5.22 mmol), Dppf (5.8 g, 10.4 mmol), MeOH (21 ml, 522 mmol), Et 3 N (22 ml, 157 
mmol), and DMF (100 ml) is pressurized with carbon monoxide (1000 psi) and heated 
to 1 10 °C for 48 h. After cooling, the reaction is filtered through diatomaceous earth 

2 0 with EtOAc wash. The filtrate is diluted with 1 : 1 Et 2 0:EtOAc, washed with IN HC1, 
and filtered through diatomaceous earth, Na 2 S0 4 dried, concentrated, and 
chromatographed (hex to 10% EtOAc/hex) to give the title compound (14 g, 63%). 
NMR 300 MHz(DMSO): 8 0.54 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.04 (q, J = 7.3 Hz, 
4H), 2.09 (s, 3H), 2.46 (s, 3H), 3.45 (m, 1H), 3.76 (m, 4H), 4.02 (m, 1H), 4.78 (d, J = 5.5 

25 Hz, 1H), 6.83 (m, 2H), 6.92 (dd, J = 2.2, 8.4 Hz, 1H), 7.07 (m, 2H), 7.74 (d, J = 8.1 Hz, 
1H). 

High Res. FAB-MS: 426.2750; calc. for C27H38O4: 426.2770. 
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Example 2 

Preparation of racemic 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
carboxyl-3-methylphenyl]pentane. 




H 



5 

A mixture of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 , -[4- 
methoxycarbonyl-3-methylphenyl]pentane (8.3 g, 19.4 mmol), EtOH (100 ml), water 
(100 ml) is added KOH (10.8 g, 97 mmol) and heated to 75 °C for 8 h. The reaction 
is concentrated with a stream of nitrogen and the residue is partitioned between 1:1 

10 Et20:EtOAc and IN HC1. The organic layer is washed with water, Na 2 SC>4 dried, 
concentrated, and chromatographed (gradient 20% EtOAc/MeCh to 30% 
EtOAc/CHCh) to give the title compound as a white foam (7.85 g, 95%). 
NMR mHz(DMSO): 5 0.54 (t, J - 7.3 Hz, 6H), 0.92 (s, 9H), 2.05 (q, J = 7.3 Hz, 4H), 
2.10 (s, 3H), 2.47 (s, 3H), 3.45 (m, 1H), 3.76 (m, 1H), 4.02 (dd, J = 3.3, 9.9 Hz, 1H), 

15 4.78 (d, J = 5.1 Hz, 1H), 6.83 (m, 2H), 6.92 (dd, J = 1.8, 8.4 Hz, 1H), 7.05 (m, 2H), 
7.72 (d, J = 8.1 Hz, 1H), 12.60 (br s, 1H). 
High Res. ES-MS: 435.2498; calc. for C 2 6H3604+Na: 435.251 1 

Example 3A and Example 3B 
2 0 Preparation of enantiomers of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 
[4-carboxyl-3-methylphenyl)]pentane. 



• 
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A mixture of racemic 3'-[4-(2-hydroxy-33-di^lethylbutoxy)-3-methylphenyl]-3 , - 
[4-carboxyl-3-methylphenyl)]pentane, Example 3, is chromatographed with a ChiralPak 
5 AD column to give enantiomer 1, Example 3A (1 10 mg, 37%) and enantiomer 2, 
Example 3B (1 10 mg, 37%) . 

Enantiomer 1 , Example 3 A 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m 
1 0 (flow rate); Rt = 6.2 m 
NMR eq. To Example 2. 

High Res. ES-MS: 41 1.2521; calc. for C26H36O4-H: 41 1.2535 

* 

Enantiomer 2, Example 3B 
15 HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m 
(flow rate); Rt = 7.3 m 
NMR eq. To Example 2. 

High Res. ES-MS: 413.2728; calc. for C26H36O4+H: 413.2692 

2 0 Example 3 A Alternate method 

Preparation of enantiomer 1 of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]- 
3'-[4-carboxyl-3-methylphenyl]pentane from enantiomer 1 of 3 , -[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3'-[4-methoxycarbonyl-3-methylphenyl]pentane. 



WO 2004/048309 



PCT7US2003/035055 



-139- 

Using a procedure analogous to Example 2, enantiomer 1 of 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3'-[4-methoxycarbonyl-3-me&^ 
Example 4A, gave the title compound as a glassy solid (1.3 g, quant). 

Enantiomer 1, Example 3 A 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IP A/80% heptane; 1 ml/m 
(flow rate); Rt = 7.0 m 
NMR eq. To Example 2. 

High Res. ES-MS: 435.2533; calc. for C 2 6H36C>4+Na: 435.2511 
High Res. ES-MS: 430.2943; calc. for C26H36O4+NH4: 430.2943 . 
HPLC correlation of Example 3 A (derived from chiral HPLC of 2) and 3 A (derived from 
the hydrolysis of 4A): 

A mixture of Example 3 A (1 mg) (derived from chiral HPLC of 2) and 3 A (1 mg)(derived 
from the hydrolysis of 4A) is dissolved in TFA/20% IP A/80% and analyzed by HPLC; 
ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IP A/80% heptane; 1 ml/m (flow rate); to 
give a single peak with Rt = 7.0 m. 

Example 3B alternate method 

Preparation of enantiomer 2 of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]- 
20 3 '-[4-carboxyl-3-methylphenyl]pentane from enantiomer 2 of 3 '-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3'-[4-methoxycarbonyl-3-methylphenyl]pentane. 

Using a procedure analogous to Example 2, enantiomer 2 of 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxyJ-S-methylphenyy-S'-^-methoxycarbonyl-S-methylphenyljpentane, 
Example 4B, gave the title compound as a glassy solid (1.3 g, quant). 

2 5 Enantiomer 2, Example 3B 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m 
(flow rate); Rt = 8.0 m 
NMR eq. To Example 2. 

High Res. ES-MS: 435.2536; calc. for C 2 6H360 4 +Na: 435.251 1 

3 0 HPLC correlation of Example 3B (derived from chiral HPLC of 2) and 3B (derived from 

the hydrolysis of 4B): 



10 



15 
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A mixture of Example 3B (1 mg) (derived from chiral HPLC of 2) and 3B (1 mg)(derived 
from the hydrolysis of 4B) is dissolved in TFA/20% IPA/80% and analyzed by HPLC; 
ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m (flow rate); to 
give a single peak with Rt = 8.16 m. 

Example 4A and 4B 

Preparation of enantiomers of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 , - 
[4-methoxycarbonyl-3-methylphenyl]pentane. 




(enantiomer 1) 
(enantiomer 2) 

A mixture of racemic 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)"3-methylphenyl]-3 , - 
[4-methoxycarbonyl-3-methylphenyl]pentane, Example 1, is chromatographed with a 
ChiralPak AD column to give enantiomer 1 , Example 4A (1 .72 g, 49%) and enantiomer 2, 
Example 4B(1.72 g, 49%). 

Enantiomer 1, Example 4A 

HPLC: ChiralPak AD (4.6X250 mm); 15% IPA/80% heptane; 1 ml/m (flow rate); Rt 
= 5.4 m 

NMR eq. To Example 1 . 

High Res. ES-MS: 444.3130; cak. for C27H38O4+NH4: 444.3114 
Enantiomer 2, Example 4B 

HPLC: ChiralPak AD (4.6X250 mm); 1 5% IPA/80% heptane; 1 ml/m (flow rate); Rt 
-8.0 m 

NMReq. To Example L 

High Res. ES-MS: 444.3134; calc. for C27H 38 04+NH4: 444.3114 
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Example 5 

Preparation of 3 , -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
methylsidfonylaminocarbonyl-3-methylphenyl)]peiitane. 




5 

To a mixture of methane sulfonamide (92 mg, 0.97 mmol), EDCI (186 mg, 0.97 
mmol), DMAP (1 18 mg, 0.97 mmol) and CH 2 C1 2 (7 ml) is added 3 , -[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3'-[4-carboxyl-3-methylphenyl]pentane s Example 1, 
(400 mg, 0.97 mmol) and stirred overnight. The reaction is diluted with CH2CI2, washed 

1 0 with IN HC1 (4 X 20 ml), Na2SC>4 dried, concentrated, and chromatographed (gradient 
CHCI3 to 10% CH3CN/CHCI3) to give the title compound as a solid (240 mg, 51%). 
NMR mHz(DMSO): 6 0.60 (t, J = 7.3 Hz, 6H), 1.01 (s, 9H), 2.06 (q, J - 7.3 Hz, 4H), 
2.17 (s, 3H), 2.42 (d, J = 2.9 Hz, 1H), 2.49 (s, 3H), 3.43 (s, 3H), 3.70 (d, J - 8.8 Hz, 
1H), 3.86 (t, J = 8.8 Hz, 1H), 4.09 (dd, J = 2.4, 9.3 Hz, 1H), 6.71 (d, 8.8 Hz, 1H), 6.82 

15 (d, J = 2.0 Hz, 1H), 6.91 (dd, J = 2.4, 8.8 Hz, 1H), 7.09 (m, 2H), 7.37 (d, J = 7.8 Hz, 
1H), 12.30(8, 1H). 

High Res. ES-MS: 490.2633; calc. for C27H39NO5S+H: 490.2627 

Example 6 

2 0 Preparation of 3 , -[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3 '-[4-(2- 
carboxylethyl)-3-methylphenyl]pentane. 
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A. 3 '-[4-Benzyloxy-3-methylphenyl]-3 9 -[4-hydroxy-3-methylphenyl]pentane. 




To a solution of 3,3-bis[4-hydroxy-3-methylphenyl]pentane (10 g, 35.2 mmol) and 
DMF (180 ml) is added 60% NaH disp (1.4 g, 35.2 mmol). After stirring for 30 m, to the 
reaction is added benzyl bromide (4.2 ml, 35.2 mmol). The mixture is stirred for 14 h and 
concentrated in vacuo. The residue is partitioned between Et 2 0/water. The organic layer 
is washed with IN HC1, water, brine, Na 2 S04 dried, concentrated, and chromatographed 
(MeCk) to give the title compound as an oil (6.5 g, 49%), 

NMR 300 MHz(DMSO): 5 0.52 (t, J = 7.3 Hz, 6H), 1 .96 (q, J = 7.3 Hz, 4H), 2.04 (s, 3H), 
2.12 (s, 3H), 5.05 (s, 2H), 6.63 (d, J - 8.1 Hz, 1H), 6.75 (dd, J « 2.2, 8.1 Hz, 1H), 6.79 (s, 
1H), 6.89 (m, 3H), 7.44 (m, 5H), 8.96 (s, 1H). 
High Res. FAB-MS: 374.2237; calc. for C26H30O2: 374.2246 

B. 3 *-[4-Benzyloxy-3-methylphenyl]-3 '-[4-trifluoromethylsulfonyloxy-3- 
methylphenyljpentane. 
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Using a procedure analogous to Example 1C, 3 9 -[4-benzyloxy-3-methylphenyl]- 
3'-[4-hydroxy-3-methylphenyl]pentane gives the title compound as an oil (21.5 g, 91%). 
NMR 300 MHz(DMSO): 8 0.54 (t, J = 7.3 Hz, 6H), 2.05 (q, J = 7.3 Hz, 4H), 2.14 (s, 3H), 
2.28 (s, 3H), 5.06 (s, 2H), 7.10 (dd, J - 2.2, 8.8 Hz, 1H), 7.26 (m, 2H), 7.34 (d, J = 7.0 
5 Hz, 1H), 7.39 (m, 4H). 

High Res. FAB-MS: 506.1743; calc. for C27H29F3O4S: 506.1739 

C. 3 '-[4-Benzyloxy-3-methylphenyl]-3 '-^^-ethoxycarbonylethylJ-S- 
methylphenyl]pentane. 

10 




To a mixture of 3'-[4-benzyloxy-3-methylphenyl]-3'-[4- 
trifluoromethylsulfonyloxy-3-methylphenyl]pentane (5.3 g, 10.5 mmol) and THF (5 ml) is 

1 5 sequentially added Pd(dppf)Cl 2 (860 mg, 1 .05 mmol), LiCl (1 .78 g, 42 mmol), and 0.5 M 
BrZnCH 2 CH 2 C0 2 Et in THF (63 ml, 31.4 mmol). The mixture is heated to 60 °C for 18 h. 
After cooling to RT, the mixture is concentrated in-vacuo, partitioned between 
Et 2 0/EtOAc/lN HC1. The organic layer is washed with IN HC1, water, Na 2 S0 4 dried, 
concentrated, and chromatographed (hex to 1 0% EtOAc/hex) to give the title compound 

20 (2.5 g, 52%). 

NMR 400 MHz(DMSO): 8 0.51 (t, J = 7.3 Hz, 6H), 1.14 (t, J = 7.1 Hz, 3H), 2.00 (q, J = 
7.3 Hz, 4H), 2.10 (s, 3H), 2.18 (s, 3H), 2.52 (t, J - 8.1 Hz, 2H), 2.75 (t, J = 8.1 Hz, 2H), 
4.01 (q, J = 7.1 Hz, 2H), 5.03 (s, 2H), 6.87 (m, 5H), 6.98 (d, J = 7.8 Hz, 1H), 7.31 (d, J = 
7.3 Hz, 1H), 7.37 (m, 2H), 7.43 (d, J = 7.1 Hz, 2H). 
25 High Res. ES-MS: 476.3178; calc. for C 3 iH 38 03+NH4: 476.3165 

D. 3 '-[4-Hydroxy-3-methylphenyl]-3 , -[4-(2-ethoxycarbonylethyl)-3- 
methylphenyl]pentane 
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A mixture of 3'-[4-benzyloxy-3-methylphenyl]-3'-[4-(2-ethoxycarbonyl 
ethyl)-3-methylphenyl]pentane (2.4 g, 5.45 mmol), BtOH (20 ml), and 10% Pd/C (250 
mg) is hydrogenated at atmospheric pressure for 18 h. The reaction is filtered through 
5 diatomaceous earth with EtOAc wash. The filtrate is concentrated to give the title 
compound (2 g, quant). 

NMR 400 MHz(DMSO): 8 0.49 (t, J = 7.3 Hz, 6H), 1 .12 (t, J = 7.1 Hz, 3H), 1.95 (q, J = 
7.3 Hz, 4H), 2.01 (s, 3H), 2.1 8 (s, 3H), 2.52 (t, J = 7.7 Hz, 2H), 2.75 (t, J - 7.7 Hz, 2H), 
4.01 (q, J = 7.1 Hz, 2H), 6.61 (d, J = 8.3 Hz, 1H), 6.73 (d, J = 8.3 Hz, 1H), 6.77 (s, 1H), 
10 6.86 (m, 2H), 6.97 (d, J = 7.8 Hz, 1H), 8.98 (s, 1H). 

High Res. ES-MS: 391.2218; calc. for C24H 3 20 3 +Na: 391.2249 



E. 3 '-[4-(2-Oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3 '-[4-(2- 
ethoxycarbonylethyl)-3-methylphenyl]pentane 




Using a procedure analogous to Example IB, 3'-[4-hydroxy-3-methylphenyl]-3'- 
[4-(2-ethoxycarbonylethyl)-3-methylphenyl]pentane and l-bromo-3,3-dimethyl-2- 
butanone gave the title compound (2.1 g, 83%). 
. 'H NMR 400 MHz (DMSO-de): 8 0.50 (t, J = 7.3 Hz, 6H), 1 .05-1.14 (m, 12H), 1.98 (q , J 
20 =7.3 Hz, 4H), 2.10 (s, 3H), 2.18 (s, 3H), 2.52 (t, J = 7.7, 2H), 2.75 (t, J = 7.7, 2H), 4.02 
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(q, J = 7.2 Hz, 2H), 5.04 (s, 2H), 6.55 (d, J = 8.3 Hz, 1H), 6.82-6.89 (m, 4H), 6.98 (d, J = 
8.1, 1H). 

High Res. ES-MS: 489.2990; calc. for C3oH4 2 04+Na: 489.2981 

5 p. 3 , -[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4-carboxyl^^ 
methylphenyljpentane 

Using a procedure analogous to Example 2, 3'-[4-(2-oxo-3,3-dimethylbutoxy)-3- 
methylphenyl]-3'-[4-(2-ethoxycarbonylethyl)-3-methylphenyl]pentaae gives the title 
1 0 compound (1 .8 g, 95%). 

J H NMR 300 MHz (DMSO-d*): 5 0.52 (t, J = 7.3 Hz, 6H), 1.16 (s, 9H), 2.01 (q , J = 7.32 
Hz, 4H), 2.13 (s, 3H), 2.20 (s, 3H), 2,46 (t, J = 7.3 Hz, 2H), 2.74 (t, J = 7.3 Hz, 2H), 5.06 
(s, 2H), 6.58 (d, J = 8.4 Hz, 1H), 6.89 (m, 4H), 7.01 (d, J - 7.7 Hz, 1H). 
High Res. ES-MS: 461.2669; calc. for C 2 8H380 4 +Na: 461.2668 

15 

Example 7 

Preparation of 3'-[4-(2-oxo-3,3-dimethylbutoxy>3-methylphenyl]-3 , -[4-(2- 
dimethylcarbamoylethyl)-3-methylphenyl]pentane. 




20 

To a 0 °C mixture of 3'-[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
[4-(2-carboxylethyl)-3-methylphenyl]pentane (500 mg, 1.14 mmol), pyridine (101 ul, 
1 .25 mmol), DMF (4.4 ul, 0.057 mmol) and MeCl 2 (4 ml) is added oxalyl chloride 
(104 ul, 1.2 mmol). After stirring for 10 m, to the mixture is added 2M Me 2 NH/THF 
2 5 (2.3 ml, 4.56 mmol). To the reaction is added MeCl 2 (4 ml) and stirred at RT for 2 h. 
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The mixture is concentrated and partitioned between Et20/1N HC1. The organic layer 
is washed with water, Na 2 SC>4 dried, concentrated, and chromatographed (hex to 
CH2C12 to 15% EtOAc/MeCl 2 ) to give the title compound as a solid (85 mg, 16%). 
[ H NMR 400 MHz (DMSO-d 6 ): 8 0.51 (t, J = 7.3 Hz, 6H), 1.14 (s, 9H), 1.96 (q , J = 7.3 
5 Hz, 4H), 2. 1 1 (s, 3H), 2. 1 9 (s, 3H), 2.48 (t, J = 7.2, J = 8.8 Hz, 2H, under DMSO peak), 
2.69 (t, J = 7.2, J - 8.8 Hz, 2H), 2.79 (s, 3H), 2.88 (s, 3H), 5.05 (s, 2H), 6.55 (d, J = 8.8 
Hz, 1H), 6.84-6.87 (m, 4H), 6.99 (d, J = 8.3 Hz, 1H). 
ES-MS: 466.2 (M+H) 

1 0 Example 8 

Preparation of 3'-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4-(2- 
dimethylcarbamoylethyl)-3-methylphenyl]pentane. 




Using a procedure analogous to Example ID, 3'-[4-(2-oxo-3,3- 
1 5 dimethylbutoxy)-3-methylphenyl]-3 '-[4-(2-dimethylcarbamoylethyl)-3- 

methylphenyl]pentane gives the title compound as a white glassy solid (65 mg, quant). 
'H NMR 300 MHz (DMSO-de): 8 0.53 (t, J = 7.0 Hz, 6H), 0.92 (s, 9H), 6.96 (q, J = 
6.96 Hz, 4H), 2.10 (s, 3H), 2.20 (s, 3H), 2.50 (t, J = 6.9, J = 8.4 Hz, 2H, under DMSO 
peak), 2.71 (t, J = 6.9, J = 8.4 Hz, 2H), 2.80 (s, 3H), 2.90 (s, 3H), 3.45 (m, 1H), 3.75 
2 0 (m, 1H), 4.01(dd, J = 2.9, J = 6.9 Hz, 1H), 6.80 (d, J = 8.4, 1H), 6.89 (m, 4H), 7.01 (d, 
J = 8.0 Hz, 1H). 

High Res. ES-MS: 490.3301; calc. for C 3 oH45N0 3 +Na: 490.3297 
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Example 9 

Preparation of 3 44-(2-hycfroxy-3,3-dimethylbuto^^ 
dimethylcarbamoyl-t-ethylidene)-3«methylphenyl]pentane. 




5 To a mixture of 3 '-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 '-[4- 

trifluoromethylsulfonyloxy-3-methylphenyl]pentane (640 mg, 1 .24 mmol), Pd(OAc>2 
(14 mg, 0.062), DPPP (51 mg, 0.124 mmol), and DMF (2.5 ml) is added Et 3 N (0.69 
ml, 4.96 mmol). The mixture is purged withN2 and N,N-dimethylacrylamide (0.39 
ml, 3.71 mmol) is added. The reaction is heated to 80 °C for 14 h and then cooled. 

1 0 The mixture is partitioned between EtO Ac/water. The organic layer is washed with 
IN HC1, water, brine, Na2SC>4 dried, concentrated, and chromatographed (MeCh to 
60% EtOAc/MeCl2) to give the title compound as a white foam (90 mg, 16%). 
! H NMR 300 MHz (DMSO-d*): 8 0.55 (t, J = 7.0 Hz, 6H), 0.92 (s, 9H), 2.04 (q, J = 
7.0 Hz, 4H), 2.10 (s, 3H), 2.31 (s, 3H), 2.92 (s, 3H), 3.13 (s, 3H), 3.45 (m, 1H), 3.75 

15 (dd, J = 7.4, 9.9 Hz, 1H), 4.02 (dd, J= 3.3, 9.9 Hz, 1H), 4.78 (d, J = 5.1 Hz, 1H), 6.81 
(d, J = 8.8 Hz, 1H), 6.87 (s, 1H), 6.96 (m, 3H), 7.01 (s, 1H), 7.62 (m, 2H). 
High Res. ES-MS: 466.3328; calc. for C30H44NO3+H: 466.3321 

c 

Preparation of enantiomers of 3'-[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]- 
20 3 , -[4-methoxycarbonyl-3-methylphenyl]pentane. 




(enantiomer 1) Example lODa 
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JB5-A03275-45-1 
(enantiomer 2) Example lODb 
A. 3^4-(2-oxo-3,3-dimethylbutoxy)-3-meth^^ 
methylphenyljpentane. 




Using a procedure analogous to Example IB, 3 , -[4-hydroxy)-3-methylphenyl]-3'- 
[4-methoxycarbonyl-3 -methylphenyljpentane gave the title compound as a white solid 
(19.5 g, 88%), 

NMR 300 mHz(DMSO): 6 0.54 (t, J = 7.3 Hz, 6H), 1.16 (s, 9H), 2.05 (q, J - 7.3 Hz, 4H), 
10 2.13 (s, 3H), 2.47 (s, 3H), 3.79 (s, 3H), 5.07 (s, 2H), 6.59 (d, J = 9.1 Hz, 1H), 6.86 (m, 
2H), 7.06 (d, J = 8.1 Hz, 1H), 7.1 1 (s, 1H), 7.72 (d, J = 8.1 Hz, 1H). 
High Res. ES-MS: 442.2953; calc. for C27H 36 04+NH 4 : 442.2957. 



B. 3'~[4-(2K)xo-l,3,3-trimethylbutoxy 
1 5 methylphenyljpentane. 




To a -78 °C mixture of 3 9 -[4-(2-oxo-3,3-dimethylbutoxy)-3-methylphenyl]-3'-[4- 
(2-methoxycarbonyl-3-methylphenyl)]pentane (2.0 g, 4.7 mmol) in THF (10 ml) is added 
1M LiHMDS/THF (5.2 ml, 5.2 mmol). The reaction is warmed to -45 °C, stirred for 1 .25 
2 0 h, added Mel (35 1 ul, 5.6 mmol). After warming to RT and stirred overnight, the reaction 
is diluted with Et20, washed with IN HC1, water, and Na2S04 dried. The organic 
solution is concentrated and chromatographed (50% CHC13/hex) to give the title 
compound (1 .75 g, 85%), 
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NMR 300 mHz(DMSO): 8 0.53 (t, J = 7.3 Hz, 6H), 1.10 (s, 9H), 1.34 (d, J = 6.6 Hz, 3H), 
2.04 (q, J = 7.3 Hz, 4H), 2.10 ( s, 3H), 2.46 (s, 3H), 3.79 (s, 3H), 5.32 (q, J = 6.6 Hz, 1H), 
6.88 (m, 3H), 7.05 (d, J = 8.4 Hz, 1H), 7.10 (s, 1H), 7.71 (d, J - 8.1 Hz, 1H). 
High Res. ES-MS: 456.3107; calc. for C28H38O4+NH4: 456.3114 

5 

C. 3'-[4-(2-hydroxy-l,3,3-tri^ 
methylphenyljpentane. 




Using a procedure analogous to Example ID, 3'-[4-(2-oxo-l,3,3-trimethylbutoxy)- 
1 0 3-methylphenyl]-3 '-[4-methoxycarbonyl-3-me1hylphenyl]pentane gives the title 
compound (1.6 g, 100%). 

NMR 300 mHzpMSO): 8 0.54 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.19 (d, J = 5.9 Hz, 3H), 
2.07 (m, 7H), 2.48 (s, 3H), 3.08 (dd, J = 1.1, 7.7 Hz, 1H), 3.79 (s, 3H), 4.35 (d, J = 7.7 
Hz, 1H), 4.57 (br q, J = 5.9 Hz, 1H), 6.84 (m, 3H), 7.06 (br d, J = 8.4 Hz, 1H), 7.14 (s, 

15 1H), 7.72 (d, J = 8.4 Hz, 1H). 

High Res. ES-MS: 456.3107; calc. for C28H38O4+NH4: 456.31 14. 
D. Enantiomers of 3 , -[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]-3'-[4- 
methoxycarbonyl-3-methylphenyl]pentane. 

Using a procedure analogous to Example ID, 3'-[4-(2-oxo-l,3,3-trimethylbutoxy)- 

2 0 3-methylphenyl]-3 '-[4-methoxycarbonyl-3-methylphenyl]pentane gave a racemic mixture 
of the title compound. The mixture is chromatographed (Chiralpak AD) to give 
enantiomer 1 (543 mg, 36%, Rt = ) and enantiomer 2 (822 mg, 55%, Rt = ). 

Enantiomer 1 Example lODa 
2 5 NMR 300 mHz (DMSO): 8 0.54 (t, J - 7.3 Hz, 6H), 0.91 (s, 9H), 1 .20 (d, J = 6.2 Hz, 3H), 
2.07 (m, 7H), 2.48 (s, 3H), 3.08 (dd, J = 1.5, 7.7 Hz, 1H), 3.79 (s, 3H), 4.35 (d, J = 7.7 
Hz, 1H), 4.57 (m, 1H), 6.84 (m, 3H), 7.06 (dd, J = 1.1, 8.4 Hz, 1H), 7.14 (s, 1H), 7.72 (d, 
J = 8.4Hz, 1H). 
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HighRes. ES-MS: 458.3257; calc. for C28H40O4+NH4: 458.3270. 

Enantiomer 2 Example 1 ODb 
NMR 300 mHz (DMSO): eq. to enantiomer 1. 
5 MS: 440.29 (M+). 

High Res. ES-MS: ; calc. for C27H39NO5S+H: 

Example 1 1 

Preparation of enantiomer 1 of 3'-[4-(2-hydroxy-13 J 3-trimethylbutoxy)-3-methylphenyl] 
1 0 3 '-[4-carboxyl-3-methylphenyl]pentane. 




(enantiomer 1) 

Using a procedure analogous to Example 2, enantiomer 1 of 3'-[4-(l-methyl-2- 
hydroxy-3,3-diinethylbutoxy)-3-methylphenyl]-3'-[4-methoxycarbonyl-3- 
1 5 methylphenyl]pentane, Example 1 ODa, gave the title compound (420 mg, 96%). 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m (flow 
rate); Rt = m 

NMR 300 mHz (DMSO): 5 0.54 (t, J - 7.3 Hz, 6H), 0.91 (s, 9H), d, J = 5.9 Hz, 3H), 2.07 
(m, 7H), 2.48 (s, 3H), 3.08 (dd, J = 1.1, 7.7 Hz, 1H), 4.35 (d, J = 7.7 Hz, 1H), 4.57 ( m, 
20 1H), 6.84 (m, 3H), 7.04 (d, J = 8.1 Hz, 1H), 7.10 (s, 1H), 7.72 (d, J = 8.1 Hz, 1H), 12.60 
(br s, 1H). 

High Res. ES-MS: 875.5439; calc. for [C 2 7H 38 04+Na] + C27H 38 04: 875.5438. 



Example 12 

2 5 Preparation of enantiomer 2 of 3 , -[4-(2-hydroxy-3,3-trimethylbutoxy)-3-methylphenyl]- 
S'-^-carboxyl-S-methylpheny^Jpentane. 
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(enantiomer 2) 

Using a procedure analogous to Example 2, enantiomer 2 of 3'-[4-(2-hydroxy- 
1 ? 3,3-trimethylbutoxy)-3-methylphenyl]-3 '-[^methoxycarbonyl-S-methylphenylJpentane, 
Example lODb, gave the title compound (680 mg, 94%). 

HPLC: ChiralPak AD (4.6X250 mm); 0.1% TFA/20% IPA/80% heptane; 1 ml/m (flow 
rate); Rt = m 

NMR 300 mHz (DMSO): eq. to enantiomer 1. 

High Res. ES-MS: 449.2657; calc. for C27H 38 0 4 +Na: 449.2668. 

Example 12a 

Preparation enantiomer 1 of 3 , -[4-(2-hydroxy-3 J 3-dimethylbutoxy)-3-methylphenyl]-3 , - 
[4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




Using a procedure analogous to Example 5, enantiomer 1 of 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3 '-[4-carboxyl-3-methylphenyl]pentane, Example 3 A, 
and 5-aminotetrazole give the title compound (440 mg, 95%). 
NMR 300 mHz (DMSO): 0.57 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.09 (m, 7H), 2.40 (s, 
3H), 3.46 (m, 1H), 3.76 (dd, J = 7.3, 10.2 Hz, 1H), 4.03 (dd, J = 3.3, 10.2 Hz, 1H), 
4.79 (d, J = 5.5 Hz, 1H), 6.83 (d, J - 8.4 Hz, 1H), 6.89 (s, 1H), 6.95 (d, J = 8.4 Hz, 
1H), 7.08 (d, J = 8.1 Hz, 1H), 7.12 (s, 1H), 7.52 (d, J = 8.1 Hz, 1H), 12.23 (s, 1H), 
16.00 (br s, 1H). 
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ffigh Res. ES-MS: 480.2983; calc. for C27H37N5O3+H: 480.2975. 

Example 12b 

Preparation enantiomer 2 of 3 , -[4-(2-hydroxy-33-dimethylbutoxy)-3-methylphenyl]-3^ 
[4-(teti^ol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




Using a procedure analogous to Example 5, enantiomer 2 of 3'-[4-(2-hydroxy-3,3« 
dimethylbutoxy)-3-methylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane, Example 3B, 
and 5-aminotetrazole gives the title compound (385 mg, 83%). 
NMR 300 mHz (DMSO): eq. to enantiomer of 1 . 
High Res. ES-MS: 480.2968; calc. for C27H37N5O3+H: 480.2975. 

Example 13 

Preparation of 1 -[4-(l -ethyl- 1 - {4-[(2-methanesulfonyl-ethylamino)-methyl]-3-methyl- 
phenyl}-propyl)-2-methyl-phenoxy]-3,3-dimethyl-butan-2-one. 




A. Methyl 4-(l-{4-[2-(tert-Butyldimethylsilanyloxy)-3^-dimethyl-butoxy]-3- 
methylphenyl} - 1 -ethylpropyl)-2-methyl-benzoate. 




To a solution of the methyl 4-(l-{4-[2-(hydroxy)-3,3-dimethyl-butoxy]-3- 
methylphenyl}-l-ethylpropyl)-2-methylbenzoate (4.79 g, 1 1.24 mmol), Example 1, in 
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DMF (40 mL) is added imidazole (1 . 14 g, 1 6.87 mmol) followed by the addition of 
TBSC1 (1 .78 g, 1 1 .80 mmol). The mixture is stirred at RT overnight and concentrated. 
The mixture is partitioned between 0.1 M HC1 (100 mL) and EtOAc (100 mL). The 
aqueous layer is extracted with EtOAC. The combined organic layers is MgSCU dried, 
5 concentrated, and chromatographed (10% EtOAc/Hex) to give the title compound (4.37 g, 
72%). 

! H NMR (CDC1 3 ): 8 0.04 (s, 3H), 0.10 (s, 3H), 0.60 (t, 7= 7.0 Hz, 6H), 0.89 (s, 9H), 0.96 
(s, 9H), 2.04-2.09 (m, 4H), 2.16 (s, 3H), 2.55 (s, 3H), 3.66 (dd, 7= 5.6, 3.6 Hz, 1H), 3.82- 
3.86 (m, 4H), 3.97 (dd, 7= 10.0, 3.2 Hz, 1H), 6.65 (d, 7= 8.4 Hz, 1H), 6.83-7.06 (m, 4H), 
1 0 7.79 (d, 7= 7.6 Hz, 1H). ES-MS (m/z): calcd for C33H 5 20 4 Si (M 4 ): 540.9; found: 541 .2. 



B. [4-( 1 - {4-[2-(tert-Butyldimethylsilanyloxy)-3 ,3-dimethylbutoxy] -3-methylphenyl} - 1- 
ethylpropyl)-2-methylphenyl]-methanol. 




15 To a 0 °C solution of the methyl 4-(l -{4-[2-(t-butyldimethylsilanyloxy)-3,3- 

dimethyl-butoxy]-3-methylphenyl}-l-ethylpropyl)-2-methyl-benzoate (4.37 g, 8.09 mmol) 
in THF (50 mL) is added LiAlHU (0.31 g, 8.09 mmol). The reaction is stirred for 10 m and 
allowed to warm to RT overnight. The mixture is cooled to 0 °C and quenched 
successively with H 2 0 (0.3 mL), 15 % NaOH (0.3 mL) and H 2 0 (0.9 mL). The mixture is 

20 stirred for 10 m, warmed to RT, stirred for 20 m, filtered through celite with EtOAc (100 
mL) wash, and concentrated to give the title compound (4.14 g, 8.08 mmol, 99%). 
'H NMR (CDCI3): S 0.04 (s, 3H), 0.10 (s, 3H), 0.59 (t, 7= 7.1 Hz, 6H), 0.89 (s, 9H), 0.94 
(s, 9H), 2.05 (q, 7= 7.1 Hz, 4H), 2.17 (s, 3H), 2.31 (s, 3H), 3.66 (dd, 7= 6.0, 3.6 Hz, 1H), 
3.70(t,7=5.6Hz, 1H), 3.84 (dd, 7=9.8, 5.2 Hz, 1H), 3.97 (dd, 7=9.8, 3.6 Hz, 1H), 

25 4.67 (s, 2H), 6.65 (d, 7= 8.4 Hz, 1H), 6.88-7.02 (m, 4H), 7.21 (d, 7= 8.0 Hz, 1H). ES- 
MS (m/z): calcd for C32H 5 6N0 3 Si (M+NH,) + : 530.9; found: 530.2. 
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C. 4-(l - {4-[2<t-Butyldimethylsilanyloxy)-3,3- 
ethylpropyl)-2-methylbenzaldehyde. 



To a solution of [4-(l-{4-[2-(t-butyldimethylsilanyloxy)-3 > 3-dimethylbutoxy]-3- 
methylphenyl}-l-ethylpropyl)-2-methylphenyl]methanol (0.25 g, 0.48 mmol) in CH2CI2 
(4 mL) is added powdered 4A molecular sieves (250 mg) followed by the addition of 
NMO (84 mg 3 0.72 mmol), and TPAP (8.4 mg, 0.02 mmol). The resulting mixture is 
stirred at RT for 5 m, filtered through silica gel, washed with EtOAc, and the combined 
filtrate is concentrated to give the title compound (0.20 g, 83%). 

l U NMR (CDCI3): 8 0.04 (s, 3H), 0.10 (s, 3H), 0.61 (t, J= 7.2 Hz, 6H), 0.89 (s, 9H), 0.96 
(s, 9H), 2.09 (q, J= 7.2 Hz, 4H), 2.17 (s, 3H), 2.62 (s, 3H), 3.67 (dd, J= 5.4, 3.4 Hz, 1H), 
3.85 (dd, J= 9.8, 5.4 Hz, 1H), 3.97 (dd, 9.8, 3.4 Hz, 1H), 6.67 (d, 8.4 Hz, 1H), 
6.84-6.92 (m, 2H), 7.08 (s, 1H), 7.17 (d, /= 8.0 Hz, 1H), 7.67 (d, J= 8.4 Hz, 1H), 10.21 
(s, 1H). ES-MS (m/z): calcdfor C 32 H 5 i0 3 Si (M+H) + : 511.8; found: 511.2. 



D. [4-(l - {4-[2-(t-Butyldimethylsilanyloxy)-3,3-dimethylbutoxy]-3-methylphenyl} -1 - 
ethylpropyl)-2-methylbenzyl]-(2-methanesulfonylethyl)amine. 



To a mixture of 4-(l-{4-[2-(t-butyldimethylsilanyloxy)-3,3-dimethylbutoxy]-3- 
methylphenyl}-l-ethylpropyl)-2-methylbenzaldehyde (2.40 g, 4.71 mmol), Et 3 N (0.9 ml, 
6.12 mmol), and 2-aminoethylmethylsulfone hydrochloride (0.78 g, 5.18 mmol) is treated 
with Ti(OzPr) 4 (1.8 ml, 6.12 mmol). The mixture is stirred for 1 h, diluted with CH 3 OH 
(20 mL), then NaBCNH 3 (0.33 g, 5.18 mmol) is added. The mixture is stirred overnight, 
quenched with H 2 0 (3 mL), stirred for 1 h., and filtered through SiQ 2 with EtOAc (100 
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* 

mL) wash. The filtrate is concentrated and chromatographed (75-80%EtOAc) to give the 
title compound (1.47 g, 2.38 mmol, 51%). 

'HNMRCCDCls), 60.05 (s, 3H), 0.12 (s, 3H), 0.61 (t,7=7.4 Hz, 6H), 0.91 (s, 9H), 0.97 
(s, 9H), 2.05 (q,J= 7.4 Hz, 4H), 2.19 (s, 3H), 2.33 (s, 3H), 2.99 (s, 3H), 3.21-3.27 (m, 3.5 
5 H), 3.66-3.72 (m, 1.5 H), 3.83 (s, 2H), 3.86 (t,J= 5.9 Hz, 1H), 3.98 (dd,y= 9.8, 3.4 Hz, 
1H), 6.65 (d, J= 8.3 Hz, 1H), 6.86-6.88 (m, 1H), 6.92 (dd, J= 8.3, 2.4 Hz, 1H), 6.99 (s, 
1H), 7.00 (bs, 1H), 7.14 (d, J= 8.2 Hz, 1H). ES-MS (m/z): calcd for C 3 5H6o0 4 SSi 
(M+H) + : 619.0; found: 619.6. 

10 E. 1 -[4-( 1 -Ethyl- 1 - {4-[(2-methanesulfonyle%lamino)methyl]-3-methylphenyl } propyl)- 
2-methylphenoxy]-3,3-dimethylbutan-2-ol. 

o 

To a mixture of [4-(l-{4-[2-(t-butyldimemylsilanyloxy)-3,3-dimethylbutoxy]-3- 
memylphenyl}-l-ethylpropyl)-2-methylbenzyl]-(2-methanesulfonylethyl)amine (1 .47 g, 
1 5 2.43 mmol) in THF (30 mL) is added 1M TBAF (2.7 mL, 2.7 mmol), and refluxed for 2 
h. After cooling to RT, the mixture is diluted with H2O (20 mL) and extracted with 
EtOAc (3 x 30 mL). The combined organic layers are MgSC>4 dried, concentrated, and 
chromatographed (80% EtO Ac/Hex) to give the title compound (0.97 g, 1.93 mmol, 
79%). 

20 'H NMR (CDCI3), 8 0.60 (t, 7= 7.4 Hz, 6H), 1.02 (s, 9H), 2.05 (q, J= 7.4 Hz, 4H), 2.18 
(s, 3H), 2.34 (s, 3H), 3.01 (s, 3H), 3.32 (bs, 4H), 3.71 (dd, /= 8.8, 2.4 Hz, 1H), 3.86 (t, J 
= 9.3 Hz, 1H), 3.88 (s, 2H), 4.09 (dd, J= 9.3, 2.4 Hz, 1H), 6.70 (d, /= 8.3 Hz, 1H), 6.89 
(bs, 1H), 6.90-6.96 (m, 1H), 6.98 (s, 1H), 7.00 (s, 1H), 7.13 (d, /= 7.5 Hz, 1H). ES-MS 
(m/z): calcd for C29H46O4S (M+H) + : 504.8; found: 504.4. 

25 

F. t-Butyl (4- { 1 -ethyl- 1 -[4-(2-hydroxy-3 ,3-dimethylbutoxy)-3-methylphenyl]-propyl } -2- 
methylbenzyl)-(2-methanesulfonylethyl)carbamate. 
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^0 



0 



To a mixture of of l-[4-(l-ethyl-l-{4-[(2-methanesulfonylethyl-amino)methyl]-3- 
methylphenyl}propyl)-2-methylphenoxy]-3,3-dimethylbutan^ (0.97 g, 1.92 mmol), 
NaHC0 3 (0.32 g, 3.84 mmol), H 2 O(10 mL), and THF (5 mL), is added (Boc) 2 0 (0.46 g, 
5 2.1 1 mmol). The reaction is stirred overnight, diluted with H 2 0 (10 mL), and extracted 
with EtOAc ( 2 x 20 mL). The combined organic layers are washed with 0.1 M HC1 (15 
mL), brine (10 mL); MgS0 4 dried, and chromatographed (40% EtO Ac/Hex) to give the 
title compound (0.86 g, 1.43 mmol, 74%). 

>H NMR (CDC1 3 ), 5 0.61 (t, 7.3 Hz, 6H), 1 .02 (s, 9H), 1.45 (bs, 9H), 2.05 (q, J= 7.3 
10 Hz, 4H), 2.19 (s, 3H), 2.24 (s, 3H), 2.44 (bs, 1H), 2.70-3.20 (b, 5H), 3.58 (bs, 2H), 3.71 
(dd, 8.8, 2.9 Hz, 1H), 3.86 (t, /= 8.8 Hz, 1H), 4.10 (dd, /- 8.8, 2.9 Hz, 1H), 4.47 (s, 
2H), 6.71 (d, J- 8.4 Hz, 1H), 6.80-7.01 (m, 5H). ES-MS (m/z): calcd for C34H57N2O6S 
(M+NH4) 4 ": 621.9; found: 621.3. 

15 G. t-Butyl (4-{l-[4-(3,3-dimethyl-2-oxobutoxy)-3-methylphenyl]-l-ethylpropyl}-2- 
methylbenzyl)-(2-methanesulfonylethyl)carbamate. 



Using a procedure analogous to Example 13C, from t-butyl (4-{l-ethyl-l-[4-(2- 
hydroxyO,3-dimethylbutoxy)-3-methylphenyl]-propyl}-2-methylbenzyl)-(2- 
2 0 methanesulfonylethyl)carbamate (0.26 g, 0.43 mmol) to give the title compound (0.25 g, 
0.42 mmol, 95%). 

'H NMR (CDCI3), 5 0.60 (t, J= 7.5 Hz, 6H), 1 .26 (s, 9H), 1.48 (bs, 9H), 2.05 (q, J= 7.5 
Hz, 4H), 2.23 (s, 3H), 2.25 (s, 3H), 2.60-3.20 (m, 5H), 3.57 (bs, 2H), 4.46 (s, 2H), 4.84 (s, 
2H), 6.50 (d, J= 8.1 Hz, 1H), 6.80-7.01 (m, 5H). ES-MS (m/z): calcd for C34H51O6S: 
25 601.9; found: 602.2. 




o 
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H. 1 -[4-(l -Ethyl- 1 - {4-[(2-methanesdfonyle%lam^ 
2-methylphenoxy]-3,3-dimethylbutan-2-one, 




To a mixture of t-butyl (4- { 1 -[4-(3,3-dimethyl-2-oxobutoxy)-3-methylphenyl]-l - 
ethylpn>pyl}-2-methylbenzyl)-(2-me (0.25, g, 0.41 mmol) 

and CH 2 C1 2 (5 mL) is added TFA (5 mL,), stirred for 10 m, and concentrated. The 
residue is diluted with EtOAc (100 mL), washed with satd NaHC0 3 (2 x 30 mL); MgS0 4 
dried, and chromatographed (90% EtOAc) to give the title compound (0.19 g, 0.39 mmol, 
95%). 

*H NMR (CDCI3), 8 0.61 (t, J~ 7.2 Hz, 6H), 1 .27 (s, 9H), 2.05 (q, 7= 7.2 Hz, 4H), 2.25 
(s, 3H), 2.32 (s, 3H), 2.99 (s, 3H), 3.25 (s, 4H), 3.81 (s, 2H), 4.84 (s, 2H), 6.49 (d, J= 8.3 
Hz, 1H), 6.85-7.00 (m, 4H), 7.13 (d, J= 7.7 Hz, 1H). ES-MS (m/z): calcd for 
C29H44NO4S (M+H) + : 502.7; found: 502.2. 



Example 14 

Preparation of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl] propyl}- 
N-(2-methanesulfonylethyl)-2-methylbenzamide. 




To a mixture of 4-(l-{4-[2-(hydroxy)-3,3-dimethyl-butoxy]-3-methylphenyl}-l- 
ethylpropyl)-2-methylbenzoic acid, Example 1, (0.53 g, 1.29 mmol), 2- 
aminoethylmethylsulfone hydrochloride (0.21 g, 1.29 mmol), HOBt (0.19 g, 1.43 mmol), 
Et 3 N (0.72 mL, 5.19 mmol) and CH 2 C1 2 (10 mL) is added EDCI (0.249 g, 1.29 mmol) and 
stirred overnight. The reaction is diluted with CH 2 C1 2 (50 mL), washed with 1M HC1 (2 x 
30 mL), H 2 0 (20 mL), satd NaHC0 3 (2 x 20 mL), and brine (20 mL). The organic layer 
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is MgS0 4 dried, concentrated, and chromatographed (75% EtOAc/Hex) to give the title 
compound (0.5 1 g, 76%). 

] H NMR (CDC1 3 ), 5 0.59 (t, J= 7.8 Hz, 6H), 1.01 (s, 9H), 2.00-2.28 (m, 4H), 2.17 (s, 
3H), 2.41 (s, 3H), 3.00 (s, 3H), 3.35 (t, J= 5.6 Hz, 1H), 3.70 (bd,/= 8.6 Hz, 1H), 3.85 (t, 
J= 9.1 Hz, 1H), 3.97 (dd, J= 12.3, 5.6 Hz, 2H), 4.09 (dd, J= 9.1, 3.0 Hz, 1H), 6.53 (t, J 
= 5.9 Hz, 1H), 6.69 (d, /= 7.8 Hz, 1H), 6.85 (s, 1H), 6.91-7.01 (m, 2H), 7.25-7.29 (m, 
2H). ES-MS (m/z): baled for C29H44NO5S (M + H) + : 518.7; found: 518.3. 

Example 15A&15B 

Preparation of enantiomer 1 and 2 of 4-{l-emyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]propyl}-N-(2-methanesulfonylethyl)-2-methylbenzam 




(Enantiomer 1) 
(Enantiomer 2) 

A racemic mixture of 4-{l-ethyl-l-[4~(2-hydroxy-3,3-dimethylbutoxy>3- 
me%lphenyl]propyl}-AK2-methanesulfo^^ (0.34 g), Example 

14, is chromatographed (HPLC: ChiralPak AD, 60% EtOH/Hept) to give enantiomer 1 
(0. 1 0 g, 29%, rt = 4.9 m) and enantiomer 2 (0. 1 25 g, 37%, rt = 6.3 m). 

Example 15 A, 2071445 (enantiomer 1): 

HPLC: ChiralPak AD (4.6 X 250 mm); 60% EtOH/Hept; 1.0 mL/m (flow rate); rt = 4.9 
m; @ 240 nm. 

NMR & LC/MS: equivalent to the racemate, Example 14. 
Example 15B, 2071447 (enantiomer 2): 

HPLC: ChiralPak AD (4.6 X 250 mm); 60% EtOH/Hept; 1 .0 mL/m (flow rate); rt = 6.3 
m; @ 240 nm. 

NMR & LC/MS: equivalent to the racemate, Example 14. 
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Example 16 
Preparation of 4-{l-[4-(3,3-cUmethyl-2-oxob^ 
methanesulfonylethyl)-2-methylbenzamide. 



5 




Using a procedure analogous to Example 13C, from 4-{l-ethyl-l-[4-(2-hydroxy- 
3 ,3 -dimethylbutoxy)-3-methylphenyl]propyl } -jV-(2-methanesulfonylethyl)-2- 
methylbenzamide, Example 14, (0.08 g, 0.16 mmol), NMO (27 mg, 0.24 mmol), and 
TPAP (2.8 mg, 0.08 mmol) are reacted for 1 h to give the title compound (0,06g, 76%). 
10 'H NMR (CDC1 3 ): 8 0.60 (t, J= 7.4 Hz, 6H), 1 .27 (s, 9H), 2.05 (q, J = 7.4 Hz, 4H), 2.24 
(s, 3H), 2.42 (s, 3H), 3.01 (s, 3H), 3.36 (t, / = 6,0 Hz, 2H), 3.94-4.02, (m, 2H), 4.82 (s, 
2H), 6.46-6.57 (m, 2H), 6.82-7.23 (m, 5H). ES-MS (m/z): calcd for C29H42NO5S (M + 
H) + : 516.7; found: 516.4. 



15 Example 17 

Preparation of 4- { 1 -[4-(3,3-dimethyl-2-oxobutoxy)-3-methylphenyl]- 1 -ethylpropyl} -2- 
methylbenzoic acid. 




To a mixture of 4-{l-[4-(3,3-dimethyl-2-hydroxybutoxy)-3-methylphenyl]-l- 
20 ethylpropyl} -2-methylbenzoic acid, Example 1, (0.50 g, 1.22 mmol) in CH2CI2 (10 mL) 
is added a solution of the Dess-Martin reagent (0.57 g, 1 .34 mmol) in CH2CL2 (10 mL) 
drop wise and stirred for 2 h. The reaction is diluted with EtOAc (100 mL), washed with 
10% Na 2 S0 3 (2 x 20 ml), 0.1 M HC1 (20 ml), and H 2 0 (20 ml). The organic layer is 
MgS0 4 dried, and concentrated to give the title compound (0.48 g, 1.17 mmol, 95%). 
25 *H NMR (CDCI3), 6 0.62 (t, /= 7.2 Hz, 6H), 1 .27 (s, 9H), 2.09 (q, J= 7.2 Hz, 4H), 2.25 
(s, 3H), 2.61 (s, 3H), 4.85 (s, 2H), 6.51 (d, 8.8 Hz, 1H), 6.85-6.91 (m, 2H), 7.05-7.10 
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(m, 2H), 7.93 (d, 7= 9,0 Hz, 1H). ES-MS (m/z): calcd for C26H38NO4 (M + NH4) + : 
428.6; found: 428.3. 

Example 18 

5 Preparation of enantiomer 1 of [(4- { 1 -ethyl-l-[4-(2-hydroxy-3 ,3-dimethyl-butoxy)-3- 
methyl-phenyl] -propyl} -2-methyl-benzoyl)-methyl-amino]-acetic acid. 



(Enantiomer 1) 

A. Enantiomer 1 of [(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
1 0 phenyl]-propyl}-2-methyl-benzoyl)-methyl-atnino]-acetic acid methyl ester. 



Using a procedure analogous to Example 5, from enantiomer 1 of 4-(l-{4-[2- 
(hydroxy)-3,3-dimethyl-butoxy]-3-me acid, 

1 5 Example 3 A, ( 1 .28 g, 3 . 1 7 mmol) and TV-methyl glycine methyl ester hydrochloride (0.48 
g, 3.41 mmol) to give the title compound (1.43 g, 2.88 mmol, 93%). *H NMR (CDCI3), 5 
0.57-0.65 (m, 6H), 1.02 (s, 9H), 2.00-2.1 1 (m, 4H), 2.18 (s, 3H), 2.25 (s, 0.80H), 2.32 <s, 
2.20H), 2.89 (s, 2.20H), 3.15 (s, 0.80H), 3.70 (s, 0.8H), 3.72 (d, J = 2.6 Hz, 1H), 3.79 (s, 
2.2H), 3.86 (t, J= 8.8 Hz, 1H), 3.91 (s, 0.52H), 4.09 (dd, J = 7,0, 2.6 Hz, 1H), 4.32 (bs, 

2 0 1 .48H), 6.70 (d, 8.3 Hz, 1H), 6.85-7. 1 1 (m, 5H). ES-MS (m/z): calcd for C30H44NO5 
(M + H) + : 498.7; found: 498.3. 

B. Enantiomer 1 of [(4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl} -2-methyl-benzoyl)-methyl-amino]-acetic acid 




o 




0 



(Enantiomer- 1) 
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(Enantiomer 1) 

Using a procedure analogous to Example 2, from enantiomer 1 of [(4- {1 -ethyl- 1- 
[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-m 

methyl-amino] -acetic acid methyl ester (1 .43 g, 2.88 mmol) to give the title compound 
(1 .24 g, 2.57 mmol, 90%). *H NMR (CDC1 3 ), 8 0.56-0.63 (m, 6H), 1 .02 (s, 9H), 2.01- 
2.09 (m, 4H), 2.11 (s, 0.7H), 2.18 (s, 2.3H), 2.23 (s, 0.70H), 2.29 (s, 2.30H), 2.91 (s, 
2.30H), 3.14 (s, 0.70H), 3.71 (dd, / « 8.8, 2.6 Hz, 1H), 3.86 (t, J= 8.8 Hz, 1H), 3.92(s, 
0.47H), 4.09 (dd, J= 8.8, 2.6 Hz, 1H), 4.33 (bs, 1.53H), 6.69 (d, J= 8.8 Hz, 0.23H), 6.70 
(d, / = 8.3 Hz, 0.77H), 6.85-7.1 1 (m, 5H). ES-MS (m/z): calcd for C29H40NO5 (M - H) _ : 
482.7; found: 482.3. 

Example 19 

Enantiomer 2 of [(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid. 




(Enantiomer 2) 

A. Enantiomer 2 of [(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl] -propyl} -2-methyl-benzoyl)-methyl-amino]-acetic acid methyl ester. 




(Enantiomer 2) 

Using a procedure analogous to Example 5, from enantiomer 2 of 4-(l-{4-[2- 
(hydroxy)-3 ,3-dimethyl-butoxy]-3-methylphenyl} - 1 -ethylpropyl)-2-methylbenzoic acid, 
Example 3B, (1.08 g, 2.62 mmol) to give the title compound (1.16 g, 2.33 mmol, 89%). 
*H NMR & LC/MS: equivalent to Example 18 A. 
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B. Enantiomer 2 of [(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dim^ 

phenyl]-propyl} -2-methyl-benzoyl)-methyl-amino]-acetic acid. 

* 

Using a procedure analogous to Example 2, from enantiomer 2 of [(4- {1 -ethyl- 1- 
[4-(2-hydroxy-3 , 3 -dimethyl-butoxy)-3 -methyl-phenyl] -propyl } -2-methyl-benzoyl)- 
methyl-amino]-acetic acid methyl ester (0.58 g, 1.16 mmol) givesthe title compound (0.53 
g, 1.10 mmol, 95%). *HNMR & LC/MS: equivalent to Example 18B. 

Example 20 

A. 2-(4- { 1 -Ethyl-1 -[4-(2-hydroxy-3 > 3-dimethyl-butoxy)-3-methyl-phenyl]-propyl} -2- 
methyl-benzoylamino)-2-methyl-propionic acid methyl ester. 




Using the procedure analogous to Example 5, from enantiomer 1 of 4- {1 -ethyl-1 - 
[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl} -2-methyl-benzoic acid, 
Example 3A, (0.40 g, 0.97 mmol) and 2-aminoisobutyric acid methyl ester hydrochloride 
(0.15 g, 1,07 mmol) to furnish the title compound (0.36 g, 0.70 mmol, 72 %). *H NMR 
(CDC1 3 ), 8 0.60 (t, J= 7.6 Hz, 6H), 1.01 (s, 9H), 1.64 (s, 6H), 2.01-2.09 (m, 4H), 2.17 (s, 
3H), 2.40 (s, 3H), 2.70 (d, /= 9.0 Hz, 1H), 3.77 (s, 3H), 3.85 (t, J= 9.1 Hz, 1H), 4,09 (d, 
/= 9.6 Hz, 1H), 6.28 (s, 1H), 6.70 (dd, /= 8.9, 2.6 Hz, 1H), 6.85 (s, 1H), 6.93 (d, J = 8.6 
Hz, 1H), 6.95-7.02 (m, 2H), 7.27 (dd, 7.9, 2.6 Hz, 1H). ES-MS (m/z): calcd. for 
C31H46NO5 (M+H) + : 512.3; found: 512.3. 

B. 2-(4-{l-E%l-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-ph^ 
methyl-benzoylamino)-2-methyl-propionic acid. 
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(Enantiomer 1) 

Using a procedure analogous to Example 2, from enantiomer 1 of 2-(4-{l -ethyl- 1- 
[4-(2-hy(koxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-m 
2-methyl-propionic acid methyl ester (0.36 g, 0.70 mmol) to furnish the titled compound 
(0.35 g, 0.70 mmol, 92%). 'HNMR (CDC1 3 ), 8 0.59 (t, /= 7.3 Hz, 6H), 1.01 (s, 9H), 1.67 
(s, 6H), 2.05 (q, 7= 7.3 Hz, 4H), 2.17 (s, 3H), 2.40 (s, 3H), 3.70 (dd, J= 8.7, 2.7 Hz, 1H), 
3.86 (t, J= 8.9 Hz, 1H), 4.09 (dd, /= 9.1, 2.7 Hz, 1H), 6.28 (s, 1H), 6.70 (d, /= 8.5 Hz, 
1H), 6.85 (d, J = 2.3 Hz, 1H), 6.93 (dd, J= 8.5, 2.3 Hz, 1H), 6.98-7.03 (m, 2H), 7.26 (d, J 
= 7.9 Hz, 1H). ES-MS (m/z): calcd. for C30H44NO5 (M+H) + : 498.3; found: 498.3. 

Example 21 

Preparation of 4- { 1 -[4-(3 ,3 -Dimethyl-2-oxo-butoxy)-3-methyl-phenyl] - 1 -ethyl-propyl } - 
benzoic acid. 




O 

A. 4-(Z / B-2-Penten-3-yl)-0-trifluoromethylsulfonyl-phenol. 




To a mixture of 4-(Z/E-2-penten-3-yl)phenol (7.45 g, 45.9 mmol), CH 2 C1 2 
(150 mL), and Tf 2 0 (13.4 g, 47.5 mmol) is added DIPEA (6.13 g, 47.5 mol) drop 
wise. After stirring overnight, the reaction is poured into ice water (100 mL) and 
separated. The organic layer is washed with cold water (2 x 50 mL), Na2SC>4 dried, 
filtered and concentrated to give the title compound as an oil (10.5 g, 78%) which is 
used as is. 



B. 4-[(l-Ethyl-l-(3-methyl-4-hydroxyphenyl)propyl]-0- 
trifluoromethylsulfonylphenol. 
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To 4-(Z^-2-penten-3-yl)-0-trifluoromethylsulfonyl-phenol (5.25 g, 17.8 
mmol) and 0-cresol (7.7 g, 71.4 mmol) in CH 2 C1 2 (20 mL) at -20 °C is added 
BF3*Et 2 0 (240 pL, 1 .9 mmol), and the mixture is allowed to come to RT and stirred 
5 1 6 h. To the reaction is added ethylene glycol (5 mL), and the CH2CI2 is evaporated 
under vaccum. The residue is vacuum distilled up to 70 °C at 0.1 16 mm to remove the 
excess phenol and ethylene glycol. The residue is partitioned between Et20 (50 mL) 
and water (50 mL). The organic layer is washed with water (3 x 50 mL), saturated 
brine, Na2SC>4 dried, filtered and concentrated. The residue is chromatographed to 
1 0 give the title compound (3.9 g, 54%). 

H-NMR ppm in CDCI3: 7.24 (2H, d, J = 9.0 Hz); 7.14 (2H, d, J= 9.2 Hz); 6.84 (1H, 
s); 6.83 (1H, d, / = 8.0 Hz); 6.66 (1H, d, J= 8.0 Hz); 4.70 (1H, s); 2.20 (3H, s); 2.05 
(4H,q, J=7.2Hz); 0.61 (6H,t, 7=7.2 Hz). LC-MS: 401.1 (M-l). 

15 C. 4-[(l-Ethyl-l-(3-methyl-4-hydroxyphenyl)propyl]-benzoic acid, methyl ester. 




Using a procedure analogous to Example IE, from 4-[(l-ethyl-l-(3-methyl-4- 
hydroxyphenyl)propyl]-(9-trifluoromethylsulfonylphenol (2.5 g, 6.2 mmol) gives the 
title compound (1.08 g, 56%). 
2 0 H-NMR ppm in CDCI3: 7.89 (2H, d, J = 8.0 Hz); 7.23 (2H, d, J= 8.0 Hz); 6.84 (1H, 
s); 6.83 (1H, d, J= 8.2 Hz); 6.65 (1H, d, J= 8.2 Hz); 4.58 (1H, s); 3.89 (3H, s); 2.18 
(3H, s); 2.08 (4H, q, J= 7.2 Hz); 0.61 (6H, t, /= 7.2 Hz). LC/MS: 313.1 (M+l), 311.1 
(M-l). 
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D. 4- { 1 -[4-(3,3-E>iinethyl-2-oxo-butoxy)-3-methyl-phenyl]- 1 -ethyl-propyl} -benzoic 
acid methyl ester. 




O 



Using a procedure analogous to Example IB, from 4-[(l-ethyl-l-(3-methyl-4- 
hydroxyphenyl)propyl] -benzoic acid, methyl ester (0.88 g, 2.81 mmol) gives the title 
compound (0.95 g, 2.32 mmol, 95%). 'H NMR (CDCL 3 ), 8 0.61 (t, /= 7.4 Hz, 6H), 1 .26 
(s, 9H), 2.09 (q, 7= 7.4 Hz, 4H), 2.24 (s, 3H), 3.89 (s, 3H), 4.84 (s, 2H), 6.49 (d, J= 8.8 
Hz, 1H), 6.85-6.89 (m, 2H), 7.24 (d, J= 8.4 Hz, 2H), 7.91 (d, /= 9.4 Hz, 2H). ES-MS 
(m/z): calcd for C26H38NO4 (M+NH4) + : 428.6; found: 428.3. 

E. 4- { 1 -Ethyl- 1 -[4-(2-hydroxy-3 ,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl } -benzoic 
acid methyl ester. 




Using a procedure analogous to Example ID, from 4-{l-[4-(3,3-dimethyl-2- 
oxo-butoxy)-3-methyl-phenyl]-l-ethyl-propyl}-benzoic acid methyl ester (0.94 g, 2.29 
mmol) to give the title compound (0.93 g, 2.26 mmol, 99%). *H NMR (CDCI3), 5 
0.62 (t,J = 7.6 Hz, 6H), 1.02 (s, 9H), 2.10 (q, J= 7.6 Hz, 4H), 2.17 (s, 3H), 3.71 (dd, 
J= 8.8, 2.9 Hz, 1H), 3.86 (t, J= 8,6 Hz, 1H), 3.90 (s, 3H), 4.09 (dd, J= 9.3, 2.9 Hz, 
1H), 6.71 (d, J = 8.3 Hz, 1H), 6.86 (d, J= 2.1 Hz, 1H), 6.92 (d, J= 2.4 Hz, 1H), 6.94 
(d, J= 2.6 Hz, 1H), 7.25 (d, 7= 8.3 Hz, 1H), 7.91 (d, 8.6 Hz, 2H). ES-MS (m/z): 
calcd for C 2 6H 37 04 (M+H) + : 413.6; found: 413.3. 
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F.4-{l-Ethyl-l-[4-(2-hydroxy-3^-dimethylbutoxy)-3-methylphenyl]-propyl}benz^^ 
acid. 



O 

0 

Using a procedure analogous to Example 2, from 4-{l-e%l-l-[4-(2-hydroxy- 
5 3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl}-benzoic acid methyl ester (0.93 g, 
2.25 mmol) givesthe title compound (0.81 mmol, 2.02 mmol, 90%), *H NMR 
(CDC1 3 ), 5 0.63 (t, J= 7.2 Hz, 6H), 1,02 (s, 9H), 2.12 (q, J « 7.2 Hz, 4H), 2.18 (s, 
3H), 3.71 (dd, 7= 8.7, 2.4 Hz, 1H), 3.86 (t, J= 9.3 Hz, 1H), 4.09 (dd, J= 9.3, 2.4 Hz, 
1H), 6.71 (d, J= 8.3 Hz, 1H), 6.87 (d, 7= 1.9 Hz, 1H), 6.93 (d, /= 2.4 Hz, 1H), 6.95 
10 (d, J = 2.0 Hz, 1H), 7.28 (d, J= 8.4 Hz, 1H), 7.97 (d, 7- 8.8 Hz, 2H). ES-MS (m/z): 
calcd for C25H33O4 (M-H)': 397.6; found: 397.2. 

G. 4- { 1 -[4-(3,3-Dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-l -ethyl-propyl} -benzoic 
acid. 

1 5 Using a procedure analogous to Example 1 7, from 4- { 1 -ethyl- 1 -[4-(2-hydroxy- 

3,3-dimethylbutoxy)-3-methylphenyl]-propyl}benzoic acid (0.31 g, 0.79 mmol) and 
Dess-Martin reagent (366 mg, 0.86 mmol) gives the title compound (0.27 g, 0.69 
mmol, 88%). %). l H NMR (CDC1 3 ), 8 0.62 (t, J= 7.0 Hz, 6H), 1.27 (s, 9H), 2.10 (q, J 
= 7.0 Hz, 4H), 2.24 (s, 3H), 4.85 (s, 2H), 6.50 (d 9 J= 9.1 Hz, 1H), 6.85-6.90 (m, 2H), 

20 7.28 (d, J = 8.1 Hz, 2H), 7.96 (d, J= 8.2 Hz, 2H). ES-MS (m/z): calcd for C 25 H3i0 4 
(M-H)": 395.6; found: 395.2. 




Example 22 and 23 

Preparation of enantiomer 1 and 2 of 4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
2 5 methylphenyl]-propyl}benzoic acid. 
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O 




O 

(Enantiomer- 1) 
(Enantiomer-2) 

A racemic mixture of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]-propyl}benzoic acid (500 mg) is chromatographed (CHIRALPAK AD 
column, Heptane, 90 %; EtOH, 9.5%, CH 3 OH, 0.5%, TFA, 0.1%) to give enantiomer 1 (rt 
= 7.4 m), Example 22 (231 mg, 46%) and enantiomer 2 (rt = 9.4 m), Example 23 (230 
mg, 46%). 

Example 22, (Enantiomer 1): 
rt = 7.4 m 

NMR & LC/MS: Identical to the racemic material, Example 2 IF. 
Example 23, (Enantiomer 2) 
rt = 9.4m 

NMR & LC/MS: Identical to the racemic material, Example 2 IF. 

Example 24 

Preparation of (4- { 1 -ethyl- 1 -[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]- 
propyl}-2-methylbenzoylamino)acetic acid. 




A. Methyl (4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl] propyl}-2- 
methylbenzoylamino)acetate. 




o 



WO 2004/048309 



PCT/US2003/035055 



-168- 



Using a procedure analogous to Example 5, from 4-(l-{4-[2-(hydroxy)-3,3- 
dimethyl-butoxy]-3-met^ acid (0.50 g, 1.22 

mmol) and glycine methyl ester hydrochloride (0.15 g, 1.22 mmol) give the title 
compound (0.587 g, 1.21 mmol, 99%). 
5 *H NMR (CDC1 3 )> 5 0.62 (t, J= 7.5 Hz, 6H), 1.03 (s, 9H), 2.07 (q, J= 7.5 Hz, 4H), 2.19 
(s, 3H), 2.43 (s, 3H), 3.71 (dd, J= 8.8, 2.9 Hz, 1H), 3.80 (s, 3H), 3.87 (t,/= 8.8 Hz, 1H), 
4.08-4.12 (m, 1H), 4.24 (d, J= 5.4 Hz, 1H), 6.26 (t, J =5.4 Hz, 1H), 6.71 (d, 7= 8,8 Hz, 
1H), 6.88 (d, 7= 2.0 Hz, 1H), 6.94 (dd, 7= 8.5, 2.5 Hz, 1H), 6.99-7.04 (m, 2H), 7.32 (d, J 
= 7.8 Hz, 1H). ES-MS (m/z): calcd for C29H42NO5 (M + H) + : 484.7; found: 484.2. 



B . (4- { 1 -Ethyl- 1 -[4-(2-hydroxy-3 ,3-dimethylbutoxy)-3-methylphenyl]-propyl} -2- 
methylbenzoylamino)acetic acid. 

A mixture of methyl (4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
1 5 methylphenyl]propyl} -2-methylbenzoylamino)acetate (0.43 g, 0.89 mmol), CH3OH (1 0 
ml), NaOH (0.18 g, 4.46 mmol), and H 2 0 (1 mL) is refluxed for 2 h. The reaction is 
concentrated, diluted with H 2 0 (5 ml), acidified (pH 3-4) with 0.1 M HC1 and extracted 
with EtOAc (3x15 mL). The combined organic layers are MgS0 4 dried, and 
concentrated to give the title compound (0.29 g, 71%). 
20 *H NMR (CD3OD), 8 0.66 (t, /= 7.2 Hz, 6H), 1.05 (s, 9H), 2.15 (q, 7.2 Hz, 4H), 2.20 
(s, 3H), 2.42 (s, 3H), 3.63-3.68 (m, 1H), 3.91 (dd, J = 10.0, 7.8 Hz, 1H), 4.09 (s, 2H), 4.16 
(dd, 10.0, 2.9 Hz, 1H), 6.81 (d, J= 9.3 Hz, 1H), 6.86 (d, 2.1 Hz, 1H), 7.02 (dd, / = 
8.4, 2.1 Hz, 1H), 7.09 (s, 1H), 7.1 1 (s, 1H), 7.37 (d, /== 8.1 Hz, 1H). ES-MS (m/z): calcd 
for C28H40NO5 (M + H) + : 470.6; found: 470.2. 



Preparation of enantiomer 1 and 2 of (4-{l-ethyH-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]-propyl}-2-methylbenzoylamino)acetic acid. 



10 



25 



Example 25A and Example 25B 




0 
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(Enantiomer 1) 
(Enantiomer 2) 

A racemic mixture of (4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethylbutoxy)-3- 
methylphenyl]-propyl}-2-methylbenzoylamino)acetic acid (0.217 g), Example 24, is 
5 chromatographed (HPLC: ChiralPak AD, 0.1% TFA in 0.75:14.25:85 

CH30H:EtOH:Hept) to give enantiomer 1 ( 80.6 mg, 37%, rt = 8.0 m) and enantiomer 2 
(81.1 mg, 37%, rt- 10.1m). 

(Enantiomer 1), Example 25 A: 
10 HPLC: ChiralPak AD (4.6 X 250 mm); 0.1% TFA in 0.75:14.25:85 CH 3 OH:EtOH:Hept; 
1 .0 mL/m (flow rate); rt « 8.0 m; @ 280 nm; 97.8% ee. 
NMR & LC/MS: equivalent to the racemate, Example 24. 



(Enantiomer 2), Example 25B: 
15 HPLC: ChiralPac AD (4.6 X 250 mm); 0.1% TFA in 0.75:14.25:85 CH 3 OH:EtOH:Hept; 
1.0 mL/m (flow rate); rt= 10.1 m;@280 nm; 95.2% ee. 
NMR & LC/MS: equivalent to the racemate, Example 24. 

Example 26 

2 0 Preparation enantiomer 1 of 3 '-[4-(2-hydroxy-3,3-dimethylbutoxy)-3-methylphenyl]-3 
[4-(tetrazol-5-ylaminocarbonyi)-3-methylphenyl]pentane. 




(enantiomer 1) 

Using a procedure analogous to Example 5, enantiomer 1 of 3'-[4-(2-hydroxy-3,3- 
25 dimethylbutoxy)-3-methylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane and 5- 
aminotetrazole give the title compound (440 mg, 95%). 

NMR 300 mHz (DMSO): 0.57 (t, J = 7.3 Hz, 6H), 0.92 (s, 9H), 2.09 (m, 7H), 2.40 (s, 
3H), 3.46 (m, 1H), 3.76 (dd, J = 7.3, 10.2 Hz, 1H), 4.03 (dd, J = 3.3, 10.2 Hz, 1H), 
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4.79 (d, J = 5.5 Hz, 1H), 6.83 (d, J = 8.4 Hz, 1H), 6.89 (s, 1H), 6.95 (d, J = 8.4 Hz, 
1H), 7.08 (d, J = 8.1 Hz, 1H), 7.12 (s, 1H), 7.52 (d, J = 8.1 Hz, 1H), 12.23 (s, 1H), 
16.00 (brs, 1H). 

High Res. ES-MS: 480.2983; calc. for C27H37N5O3+H: 480.2975. 

Example 27 

Preparation enantiomer 2 of 3 , -[4-(2-hy<koxy-3,3-dimethylbutoxy)-3-methylphenyl]-3'- 
[4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 2) 

Using a procedure analogous to Example 5, enantiomer 2 of 3'-[4-(2-hydroxy-3,3- 
dimethylbutoxy)-3-methylphenyl]-3 , -[4-carboxyl-3-methylphenyl]pentane and 5- 
aminotetrazole gives the title compound (385 mg, 83%). 
NMR 300 mHz (DMSO): eq. to enantiomer of 1 . 
High Res. ES-MS: 480.2968; calc. for C27H37N5O3+H: 480.2975. 

Preparation of 4-{ l-Ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methyl-phenyl]- 
propyl}-2-methyl-benzoic acid. 




O 

(Racemic) 



Using a procedure analogous to Example 2, from racemic 4-{l-ethyl-l-[4-(2- 
hydroxy-l,3,3-trimethyl-butoxy^ methyl 
ester, Example 10C, (4.70 g, 10.68 mmol) gives the title compound (2.93 g, 6.87 mmol, 
64%). 
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l H NMR and ES-MS: equivalent to the pure enantiomer 1 , Example 11. 

Example 29 

Preparation enantiomer 1 of 3'-[4-(2-hyd^oxy-l,33-t^ethylbutoxy)-3-methylphenyl]-3 , - 
[4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 1) 

Using a procedure analogous to Example 5, enantiomer 1 of 3'-[4-(2-hydroxy- 
l,3,3-lrimethylbutoxy)-3-methylphenyl]-3'-[4-carboxyl-3-methylphenyl]pentane, 
Example 11, and 5-aminotetrazole give the title compound (125 mg, 72%). 
*H NMR 400 MHz (DMSO-do): 8 0.57 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.20 (d, J = 6.3 
Hz, 3H), 2.07 (m, 7H), 2.41 (s, 3H), 3.07 (br s, 1H), 4.37 (br s, 1H), 4.57 (q, J = 5.8, 1H), 
6.87 (m, 3H), 7.06 (d, J = 7.8 Hz, 1H), 7.15 (s, 1H), 7.50 (d, J = 7.8 Hz, 1H), 12.24 (s, 
1H), 16.0 (s, 1H). 

High Res ES(+)MS m/z: 494.3127; calc. for C28H39N5O3 + H: 494.3131 

Example 30 

Preparation enantiomer 2 of 3 5 -[4-(2-hyd^oxy-l ) 3,3-trimethylbutoxy)-3-methylphenyl]-3 , - 
[4-(tetrazol-5-ylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 2) 
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Using a procedure analogous to Example 5, enantiomer 2 of 3'-[4-(2-hydroxy- 
1 ,3,3-trimetiiylbutoxy)-3-methylphenyl]-3 '-[4-carboxyl-3-methylphenyl]pentane, 
Example 12, and 5-aminotetrazole give the title compound (150 mg, 74%). 
High Res ES(+)MS m/z: 494.3144; calc. for C28H39N5O3 + H: 494.3131 

Example 3 1 

Preparation enantiomer 1 of 3'-[4-(2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]-3'- 
[4-(carboxymethylajninocarbonyl)--3-methylphenyl]pentane. 




(enantiomer 1) 
A. Enantiomer 1 of 3'-[4-(2-hydroxy-l,3,3-t^ 

(methoxycarbonylmethylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 1) 

Using a procedure analogous to Example 5, enantiomer 1 of 3'-[4-(2-hydroxy- 
1 ,3 ,3-trimethylbutoxy)-3--methylphenyl]-3 44-carboxyl-3-methylphenyl]pentane, methyl 
glycinate hydrochloride, and DMAP (2.5 eq) give the title compound (150 mg, 86%). 
! H NMR 400 MHz (DMSO-d*): 8 0.55 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1 .20 (d, J = 5.9 
Hz, 3H), 1.98-2.07 (m, 7H), 2.32 (s, 3H), 3.07 (s, 1H), 3.65 (s, 3H), 3.93(d, J = 6.3 Hz, 
2H), 4.36 (br s, 1H), 4.55 (q, J = 7.2 Hz, 1H), 6.80-6.84 (m, 2H), 6.89 (d, J = 8.3 Hz, 1H), 
7.00 (d, J = 7.8 Hz, 1H), 7.05 (s, 1H), 7.24 (d, J = 8.3 Hz, 1H), 8.61 (t, J = 5.9 Hz, 1H). 
High Res ES(+)MS m/z: 498.3224; calc. for C30H43NO5 + H: 498.3219. 
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B. Enantiomer 1 of 3^[4-(2-hydroxy-13,3-trimethylbutoxy)-3-methylphenyl]-3'-[4- 
(carboxymethylaminocarbonyl)-3-methylphenyl]pentane. 

Using a procedure analogous to Example 2 but reacted at RT, enantiomer 1 of 3'- 

[4-(2-hydroxy-133.trimethylbutoxy)-3-methylphenyl]^3'-[4- 

(methoxycarbonylmethylaminocarbonyl)-3-methylphenyl]pentane gives the title 
compound (130 mg, 99%). 

J H NMR 400 MHz (DMSO-d*): 8 0.55 (t, J = 7.3 Hz, 6H), 0.91 (s, 9H), 1.20 (d, J = 5.9 
Hz, 3H), 1,98-2.07 (m, 7H), 2.32 (s, 3H), 3.07 (s, 1H), 3.84 (d, J = 5.8 Hz, 2H), 4.37 (br s, 
1H), 4.56(q, J = 6.3 Hz, 1H), 6.80-6.84 (m, 2H), 6.89 (dd, J = 2.4, J - 8.3 Hz, 1H), 7.00 
(d, J = 8.3 Hz, 1H), 7.04 (s, 1H), 7.25 (d, J = 7.8 Hz, 1H), 8.48 (t, J = 5.9 Hz, 1H) 
High Res ES(+)MS m/z: 484.3041; calc. for C 29 H4iN0 5 + H: 484.3063 

Example 32 

Preparation enantiomer 2 of 3'-[4-(2-hydroxy^,3,3-trimethylbutoxy)-3-methylphenyl]-3'- 
[4-(carboxymethylaminocarbonyl)-3-methylphenyl]pentane. 




(enantiomer 2) 
A. Enantiomer 2 of 3'-[4-(2-hydroxy-l,3,3-t^ 

(methoxycarbonylmethylaminocaibonyl)-3-methylphenyl]pentane. 




(enantiomer 2) 
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Using a procedure analogous to Example 5, enantiomer 2 of 3 , -[4-(2-hydroxy- 
13,3-trimethylbuto^ methyl 
glycinate hydrochloride, and DMAP (2.5 eq) give the title compound (160 mg, 78%). 
NMR equivalent to Example 3 1 A. 

High Res ES(+)MS m/z\ 498.3200; calc. for C30H43NO5 + H: 498.3219 

B. Enantiomer 2 of 3 , -[4^2-hydroxy-l,3,3-trimethylbutoxy)-3-methylphenyl]-3 , -[4- 
(carboxymethylaminocarbonyl)-3-methylphenyl]pentane. 

Using a procedure analogous to Example 2 but reacted at RT, enantiomer 2 of 3'- 
[4<2-hydroxy433-trimethylbutoxy)-3-methylphenyl]-3'-[4- 
(methoxycarbonylmethylaminocarbonyl)-3-methylphenyl]pentane gives the title 
compound (145 mg, quant), 
NMR equivalent to Example 3 IB. 

High Res ES(+)MS m/z: 484.3080; calc. for C29H41NO5 + H: 484.3063 

Example 33 

Preparation of enantiomer 1 of (4-{l-ethyM-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
methyl-phenyl]-propyl} -2-methyl-benzyloxy)-acetic acid. 




(enantiomer 1) 

A. Enantiomer 1 of 4-(l-{4-[2-(tert-butyl-dimethyK 
methyl-phenyl}-l-ethyl-propyl)-2-methyl-benzoic acid methyl ester. 
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(enantiomer 1) 

Using a procedure analogous to Example 13 A, from enantiomer 1 of 4- {1 -ethyl- 1- 
[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl} -2-methyl-benzoic acid 
methyl ester (1.90 g 5 4.45 mmol to furnish the title compound (2.40 g, 4.45 mmol, >99%). 
*H NMR & ES-MS: equivalent to (Example 13 A). 



B. Enantiomer 1 of [4-(l-{4-[2-(tert-butyl-dimethyl-silanyloxy)-3,3-dimethyl-butoxy]-3- 
methyl-phenyl}-l-ethyl-propyl)-2-methyl-phenyl]-methanol. 




(enantiomer 1) 

Using a procedure analogous to 13B, from enantiomer 1 of 4-(l-{4-[2-(tert-butyl- 
dimethyl-silanyloxy)-3,3-dimelhyl-butoxy]-3-methyl-phenyl}-l-ethyl-propyl)-2-methyl- 
benzoic acid methyl ester (2.40 g, 4.45 mmol) to furnish the title compound (2.10 g, 4.09 
mmol, 91%). 

'H NMR & ES-MS: equivalent to (Example 13B). 

i 

C. [4-(l - {4-[2-(tert-Butyl-<Umethyl-silanyloxy)-3,3-dimethyl-butoxy]-3-methyl-phenyl} - 
l-ethyl-propyl)-2-methyl-benzyloxy] -acetic acid methyl ester. 




(enantiomer 1) 



To a solution of enantiomer 1 of [4-(l-{4-[2-(tert-butyl-dimethyl-silanyloxy)-3,3- 
dimethyl-butoxy]-3-methyl-phenyl} -1 -ethyl-propyl)-2-methyl-phenyl]-methanol, (2. 1 0 g, 
4.10 mmol) and PhCH 3 (10 mL) is added methyl glycolate (6.5 mL, 81.89 mmol) and 
MeRe0 3 (0.02 g, 0.082 mmol). The solution is heated at a reflux for 2 hours with the use 
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of a Dean-Stark trap. The solution is concentrated and chromatographed to give the title 
compound (0.96 g, 1.64 mmol, 40%). 

J H NMR (CDC1 3 ), 8 0.06 (s, 3H), 0.1 1 (s, 3H), 0.61 (t, J= 7.3 Hz, 6H), 0.90 (s, 9H), 0.97 
(s, 9H), 2.05 (q, 7.3 Hz, 4H), 2.18 (s, 3H), 2.33 (s, 3H), 3.67 (dd, J= 5.7, 3.2 Hz, 1H), 
5 3.77 (s, 3H), 3.85 (dd, /= 9.7, 5.7 Hz, 1H), 3.98 (dd, J= 9.7, 3.5 Hz, 1H), 4.12 (s, 2H), 
4.60 (s, 2H), 6.65 (d, J= 8.4 Hz, 1H), 6.87 (d, / = 2.1 Hz, 1H), 6.92 (dd, 7= 8.4, 2.6 Hz, 
1H), 6.97-7.01 (m, 2H), 7.17 (d, 7= 8.4 Hz, 1H). ). 

D. Enantiomer 1 of (4-{l-e%l-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]« 
1 0 propyl} -2-methyl-benzyloxy)-acetic acid. 

To a solution of enantiomer 1 of [4-(l-{4-[2-(tert-butyl-dimethyl-silanyloxy)-3,3- 
dimethyl-butoxy]-3-methyl-phenyl} - 1 -ethyl-propyl)-2-methyl-benzyloxy]-acetic acid 

■ 

methyl ester (0.96 g, 1.64 mmol) and THF (10 mL) is added 1M TBAF (3.3 mL, 3.28 
15 mmol). The solution is heated at a reflux overnight and concentrated. The residue is 

dissolved in MeOH (5 mL) and water (1 mL), NaOH (0.33 g, 8.21 mmol) is added and the 
solution is heated at reflux for 3 hours. The solution is concentration, dissolved in EtOAc 
(20 mL), washed with 1M HC1 (15 mL), water (15 mL), brine (15 mL), dried over 
MgSCXt, and concentrated. The residue is chromatographed to furnish the title compound 
2 0 (0.45 g, 0.99 mmol, 60%). 

! H NMR (CDC1 3 ), 8 0.60 (t,J= 7.3 Hz, 6H), 1.02 (s, 9H), 2.05 (q,J= 7.3 Hz, 4H), 2.17 
(s, 3H), 2.31 (s, 3H), 3.71 (dd, J= 8.8, 2.6 Hz, 1H), 3.86 (t, J= 8.8 Hz, 1H), 4.09 (dd, J= 
8.8, 2.6 Hz, 1H), 4.13 (s, 2H), 4.62 (s, 2H), 6.70 (d, /= 8.3 Hz, 1H), 6.90-7.02 (m, 4H), 
7.16(d,7=7.5Hz, 1H). 
25 ES-MS(m/z):calcd. for C2 8 H4i0 6 (M-H)": 455.6; found: 455.2. 

Example 34 

Preparation of epimer 1 of Z)-2-(4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid. 
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(D-Epimer 1) 

A. Epimer 1 of i)-2-(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl} -2-methyl-benzoylamino)-propionic acid methyl ester. 

5 

(D-Epimer 1) 

Using a procedure analogous to Example 5, from enantiomer 1 of 4- {1 -ethyl- 1 -[4- 

(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoic.acid(0.40 
g, 0.97 mmol) and Z)-alanine methyl ester hydrochloride (0.15 g, 1.07 mmol) to furnish 

10 the title compound (0.36 g, 0.72 mmol, 75%). 

'H NMR (CDCIj), 8 0.60 (t,J= 7.2 Hz, 6H), 1.00 (s, 9H), 1.49 (d, J = 7.1 Hz, 3H), 2.05 
(q, J= 7.2 Hz, 4H), 2.17 (s, 3H), 2.40 (s, 3H), 3.69 (dd, J= 8.5, 2.7 Hz, 1H), 3.76 (s, 3H), 
3.84 (t, /= 9.1 Hz, 1H), 4.07 (dd, /= 9.1, 2.5 Hz, 1H), 4.72-4.81 (m, 1H), 6.42 (d, /= 7.9 
Hz, 1H), 6.68 (d, 8.4 Hz, 1H), 6.84 (d, J= 2.4 Hz, 1H), 6.92 (dd, J= 8.4, 2.4 Hz, 1H), 

15 6.96-7.01 (m, 2H), 7.28 (d, J= 8.1 Hz, 1H). 

ES-MS (m/z): calcd. for C30H44NO5 (M+H) + : 498.3; found: 498.3. 



B. Epimer 1 ofD-2-(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl} -2-methyl-benzoylamino)-propionic acid. 

20 

Using a procedure analogous to Example 2, from epimer 1 of £>-2-(4-{l-ethyl-l- 
[4-(2-hydroxy-3,3-<iimerayl-butoxy)-3-me 

propionic acid methyl ester (0.36 g, 0.72 mmol) to furnish the titled compound (0.3 1 g, 
0.64 mmol, 89 %). 

25 'H NMR (CDC1 3 ), 8 0.60 (:,./= 7.5 Hz, 6H), 1.01 (s, 9H), 1.50 (d,J= 7.3 Hz, 3H), 2.05 
(q, .7=7.5 Hz, 4H), 2.17 (s, 3H), 2.41 (s, 3H), 3.71 (dd, J= 8.4, 2.5 Hz, 1H), 3.85 (t,J= 
8.9 Hz, 1H), 4.09 (dd, 9.3, 2.7 Hz, 1H), 4.74-4.83 (m, 1H), 6.33 (d, J= 7.8 Hz, 1H), 
6.70 (d, J= 8.5 Hz, 1H), 6.85 (d, 7=2.2 Hz, 1H), 6.93 (dd, 7= 8.2, 2.2 Hz), 6.98-7.03 (m, 
1H), 7.01 (s, 1H), 7.30 (d, J= 8.0 Hz, 1H). 
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ES-MS (m/z): calcd. for C29H42NO5 (M+H) + : 484.3; found: 484.3. 



Example 35. 

Preparation of racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-[4- 
carboxyphenyl]pentane. 




COOH 



A. 3-(3-Chloro-4-hydroxyphenyl)-3-pentanol. 



HO 




OH 



CI 



To a solution of methyl 3-chloro-4-hydroxybenzoate (25.0 g, 133 mmol) in THF 
(250 mL) is added dropwise 1.0 M ethylmagnesium bromide/THF (442 mL, 442 mmol) at 
a rate maintaining the temperature below 27 °C. The brownish grey reaction is stirred for 
72 h. The reaction mixture is cooled in an ice bath and quenched with satd ammonium 
chloride (1 ml portions) until evolution of ethane subsides. Additional satd NH4C1 
solution is added (total of SOmL) and the mixture is concentrated to remove most of the 
THF. The residue is added to water and ether, filtered through diatomaceous earth, and 
partitioned. The organic layer is washed with brine (3 X), MgS04 dried, and 
concentrated to give the title compound (28.6 g, 99%). 

H-NMR (300 mHz, CDC13): 5 7.38 (1H, d, J = 1.6 Hz), 7.07 (1H, dd, J - 8.4 Hz, J = 1.6 
Hz), 6.95 (1H, d, J - 8.4 Hz), 5.53 (1H, br s), 1.80 (4H, m), 0.76 (6H, t, J = 7.6 Hz). 
IR (CHC13): 3600 cm" 1 , 3540 cm" 1 . 

EI (+) TOF MS: Observed m/z 214.076; Calc. m/z. 214.0761 
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B. [E, Z]-3-(3-CHoro-4-hydroxyphenyl)-3-pentene 




CI 



A mixture of 3-(3-chloro-4-hydroxyphenyl)-3-pentanol (10.0 g, 46.5 mmol), 
pTSA monohydrate (20 mg, catalytic amount), and toluene (300 mL) is heated on a 
5 steam bath for 3 h. Analysis by TLC indicates the loss of starting material and 
formation of a much less polar compound. The toluene solution is cooled to RT, 
washed with satd sodium carbonate solution (25 mL), MgS04 dried, and concentrated 
to give the title compounds as a [E:Z] isomeric mixture of [85:15] (9.2 g, quant). 
TLC(CHC13):Rf~0.7 
10 H-NMR (300 mHz, DMSO-d6): 6 6.85-7.30 (3H, m), 5.65 (0.85H, q, J = 6.8 Hz), 
5.43 (0.15H, q, J = 6.8 Hz), 2.43( (1.7H, q, J = 7.6 Hz), 2.28 (0.3H, q, J - 7.6 Hz), 
1.72 (2.55H, d, J - 7.6 Hz), 1.52 (0.45H, d, J = 7.6 Hz), 0.90 (2.55H, t, J = 7.6 Hz) 
0.85 (0.45H, t, J = 7.6 Hz) 

15 C. [E,Z]-3-[3-Chloro-4-(2-oxo-3,3-dimethylbutoxy)phenyl]-3-pentene 



A mixture of [E,Z]-3-(3-chloro-4-hydroxyphenyl)-3-pentene (4.00 g, 20.3 mmol) 
and 1-chloropinacolone (2.73 g, 20.3 mmol), anhydrous KI (0.17 g, 1.0 mmol), K2C03 
(14.0 g, 102 mmol) and acetonitrile (80 mL) is refluxed for 3 h. The reaction is cooled 
20 to RT and concentrated. The residue is partitioned between methylene chloride ( 50 mL) 
and ice water (50 mL). The organic layer is MgS04 dried, concentrated, and 
chromatographed (40% to 70% chloroform in hexane) to give the title compounds as an 
85 : 15 [E. Z] mixture (5.07 g, 85%). 

H-NMR (300 mHz, DMSO-d6): 5 7.37 (0.85H, d, J = 2.1 Hz), 7.22 (0.85H, dd, J=2.1, J = 
25 - 8.6 Hz), 7.18 (0.15H, d, J = 2.1 Hz), 7.03 (0.15H, dd, J = 2.0 Hz, J = 8.4 Hz), 6.88 
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(0.15H, d, J = 8.4 Hz), 6.85 (0.85H, d, J = 8.6 Hz), 5.71 (0.85H, m), 5.52 (0.15H, m), 5.25 
(2H, s), 2.45 (1.70H, q, J = 7.6 Hz), 2.30 (0.30H, q, J = 7.6 Hz), 1.75 (2.55H, d, J « 7.6 
Hz), 1.53 (0.45H, d, J = 7.6 Hz), 1.17 (9H, s), 0.91 (2.55H, t, J = 7.6 Hz), .0.88 (0.45H, t, 
J = 7.6 Hz). 

EI (+) TOF MS: Observed m/z 294.139; Calc. m/z 294.1387. 

D. 3'-[3-Chloro-4-(2-oxo-3 .3-dimethylbutoxy)phenyl]-3 '-(4-hydroxyphenyl)pentane. 




A -20 °C solution of [E^]-3-[3-chloro-4-(2-oxo-3,3-dimethylbutoxy)phenyl]-3- 
pentene ( 4.5 g, 15.2 mmol), phenol (17.2 g, 183 mmol) and methylene chloride (30 mL) 
is treated with BF3-etherate (0.863 g, 6.1 mmol) and stirred for 30 m while maintaining 
the temperature near -20 °C. The resulting light reddish brown solution is allowed to 
warm to 0 °C and kept at that temperature for 16 h. The reaction is distilled at 45 °C/0.04 

t 

mm to remove most of the excess phenol. The residue is treated with powderized 
NaHC03 (600 mg), ethylene glycol (15 ml), and distilled to remove the last of the phenol 
and almost all of the glycol. The resulting viscous tan oily residue is cooled to RT and 
distributed between sat NaHC03 (25 mL) and ethyl acetate ( 200 mL). The organic layer 
is separated, washed with water (5 x 50 mL), Na2S04 dried, and concentrated to give the 
title compound as an oil (5.8 g, 98%). 

H-NMR (300 mHz, CDC13): 7.21 (1H, d, J = 2.3 Hz), 6.99 (2H, d, J = 8.7 Hz), 6.95 (1H, 
dd, J = 2.3 Hz, J = 8.6 Hz), 6.75 (2H, d, J = 8.7 Hz), 6.62 (1H, d, J = 8.6 Hz), 4.91 (2H, 
s), 4.86 (1H, s), 2.02 (4H, q, J = 7.3 Hz), 1.28 (9H, s), 0.62 (6H, t, J = 7.3 Hz). 
ES(+) MS m/z: 389.3 [M+H]; calc. m/z 389.1883 [M+H]. 
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15 



E. 3 , -[3-chloro-4-(2-oxo-3.3-dimethylbutoxy)]-3'-(4- 
trifluoromefhylsulfonyloxyphenyl)pentane. 




OS0 2 CF 3 



5 Using a procedure analogous to Example 1C with isopropyldiethylamine as the base, 
allowing the reaction to warm from 0 to RT overnight, and with potassium phosphate 
monobasic/sodium hydroxide buffer quench, 3 9 -[3-chloro-4-(2-oxo-3.3- 
dimethylbutoxy)phenyl]-3 , -(4-hydroxyphenyl)pentane and triflic anhydride give the 
title compound as a colorless oil (3.7g, 69%). 
10 H-NMR (300 mHz, DMSO-D6): 8 7.40 (2H, d, J = 8.7 Hz), 7.33 (2H, d, J = 8.7 Hz), 7.15 
(1H, d, J = 2.1 Hz), 6.98 (1H, dd, J = 2.1 Hz, J = 8.6 Hz), 6.78 (2H, d, J = 8.6 Hz), 5.22 
(2H, s), 2.07 (4H, q, J = 7.3 Hz), 1.17 (9H, s), 0.55 (6H, t, J = 7.3 Hz). 
FAB+ MS m/z: 521.0 [M+H]; calc. 521.1376 [M+H]. 
ES MS: 521.3 [M+l], 538.3 [M+NH4], 543.2 [M+Na]. 



F. 3'-[4-(2-oxo-3,3-trimethylbutoxy)--3-chloro-phenyl]-3 , -4-carbomethoxyphenyl)- 
pentane. 




COOCH 3 



To 3 '-[4-(2-oxo-3,3-dimethylbutoxy)-3-chlorophenyl]-3 '-(4-trifluoromethyl- 
20 sulfonyloxy-phenyl)-pentane (3.7 g 7.1 mmol), palladium acetate (64 mg, 0.28 mmol), 
dppf (315 mg, 0.28 mmol), and triethylamine (4 mL) are heated in the absence of air 
under an atmosphere of carbon monoxide (initial 100 psig) in DMF (20 mL) and 
methanol (2 mL) at 1 1 0 °C for 48 h. The reaction mixture is cooled to room temperature, 
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vented, and filtered. The filtrate is partitioned between EtOAc and water. The organic 
phase is washed 3 times with water, once with sat brine, dried over anhydrous Na2S04, 
and concentrated under vacuum. The residue is chromatographed on 1 0 g silica gel with 
8% EtOAc in hexanes to give the title compound (1 .12 g, 37%). 
5 H-NMR (400 mHz, CDC13): 8 7.91 (2H, d, J « 8.8 Hz), 7.21 (2H, d, J = 8.8 Hz), 7.16 
(1H, s), 6.88 (1H, d, J = 8.8 Hz), 6.59 (1H, d, J = 8.8 Hz), 4.90 (2H, s), 3.89 (3H, s), 2.07 
(4H, q, J = 7.2 Hz), 1 .25 (9H, s), 0.61 (6H, t, J = 7.2 Hz). 
FAB(+) MS m/z [M]: 431.1; calc. m/z 431.3. 
ES(+)MS: m/z 431.3 [M+H], 448.3 [M+NH4]. 

10 

G. Racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-[4- 
carbomethoxyphenyljpentane. 




COOMe 



A solution of 3 ? -[4-(2-oxo-3,3-trimethylbutoxy)-3-chloro-phenyl]-3'-(4- 
1 5 methoxycarbonyl-phenyl)-pentane (0.825 g, 1 .91 mmol) in MeOH (10 mL) under a N2 
atmosphere is cooled to 0 °C. Sodium borohydride (0.076g, 2.01 mmol) is added in one 
portion and the reaction mixture is stirred for 15 minutes. Acetone (1 mL) followed by 
potassium phosphate monobasic/sodium hydroxide buffer (3 mL) are added and the 
resulting mixture is concentrated to remove most of the MeOH. The residue is distributed 
2 0 into water and CH2C12 and the organic layer is separated and dried over anhydrous 
MgS04. The desired product is obtained as a colorless oil, (0.816 g, 98.5%). 
H-NMR (300 mHz, CDC13): 8 7.92 (2H, d, J = 8.8 Hz), 7.22 (2H, m), 7.15 (1H, d, J = 
2.3), 6.93 (1H, dd, J = 2.3 Hz, J - 8.8 Hz), 6.84 (1H, d, J - 8.8 Hz), 4.17 (1H, dd, J = 2.6 
Hz, J = 9.0 Hz), 3.89 (s, 3H), 3.87 (t, J = 8.9 Hz,), 3.62 (1H, dt, J = 2.6, J = 8.9, J = 3.0), 
25 2.60, (1H, d, J = 3.0 Hz), 2.09 (4H, q, J = 7.3 Hz), 1.01 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
FAB(+) MS m/z [M]: 432.2; calc. for C25H33C104: m/z 432.2. 
IR(CHC13): 1718 cm" 1 
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H. Racemic 3 , 43-chloro^-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-[4- 
carboxyphenyl]pentane, sodium salt. 




COONa 



5 The methyl ester of 3 , -[3-chloro-4-(2-hydroxy-3,3-dimethyl-butoxy)phenyl]- 

3'-[4-(carboxy)phenyl]pentane (0.600 g, 1.38 mmol) and 2N NaOH (3.46 mL, 6.93 
mmol) are refluxed in EtOH (15mL) under a N2 atmosphere for 1 h. TLC (Si02; 
CHC13) shows the loss of the starting material and appearance of a more polar 
compound spot near the origin. The reaction is allowed to cool to near RT and 
1 0 subsequently it is concentrated under reduced pressure to remove EtOH and provide a 
white residue. The residue is dissolved in a minimum amount of hot water (approx. 
20 mL) and cooled and scratched to provide the desired sodium salt as white crystals 
(0.582 g, 96%). 

H-NMR (300 mHz, DMSO): 5 7.73 (2H, d, J = 8.7 Hz), 7.00 to 7.06 (5H, m), 4.88 (1H, d, 
15 J = 5.1 Hz), 4.10 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.86 (1H, dd, J = 3.1 Hz, J = 10.2 
Hz), 3.47 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.92 (9H, s), 0.55 (6H, t, J » 7.3 Hz). 
ES (+) MS m/z 436.2 [M+NH4], 441.1 [M+Na] 
ES(-)MSm/z 417.2 [M-H]. 
IR(CHC13): 1601 cm" 1 . 

20 

I. Racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3 J -[4- 
carboxyphenyljpentane. 

A portion of the above 3'-[3-chloro-4-(2-hydroxy-3,3-dimethyl- 
25 butoxy)phenyl]-3'-[4-(carboxy)phenyl]pentane, sodium salt (0.182 g, 0.413 mmol) is 
dissolved in 50 ml of hot water. After the solution is allowed to cool to near to RT it 
is acidified with dropwise addition of 5N HC1. The resulting white precipitate is 
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collected and washed with ice water and subsequently vacuum dried to provide the 
desired free acid (0.169 g, 98%). 

H-NMR (300 mHz, DMSO): 8 7.85 (2H, d, J = 8.3 Hz), 7.27 (2H, d, J = 8.3) 7.00 to 

7.12 (3H, m), 4.85 (1H, d, J = 5.1 Hz), 4.11 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.87 

(1H, dd, J = 3.1 Hz, J = 10.2 Hz), 3.47 (1H, m), 2.08 (4H, q, J - 7.3 Hz), 0.94 (9H, s), 

0.56 (6H, t, J - 7.3 Hz). 

ES (+) MS: 436.2 [M+NH4], 441.1 [M+Na] 

ES(-) MS: 417.2 [M-l]. 

IR(CHC13): 1691 cm" 1 . 

Example 36 and 37 
Separation of optical isomers of 3'-[3-chloro-4-(2-hydroxy-3,3- 
dimethylbutoxy)phenyl]-3'-[4-carboxyphenyl]pentane. 




COOH 



(isomer 1) 
(isomer 2) 

A racemic mixture of the Na salt of 3'-[3-chloro-4-(2-hydroxy-3,3- 
dimethylbutoxy)phenyl]-3'-4-carboxyphenyl)pentane (350 mg) is chromatographed 
with a Chiralpak AD column to give enantiomer 1 , Example 36 (120 mg, 36%) and 
enantiomer 2, Example 37 (1 17 mg, 35%). 

Example 36, Enantiomer 1 

HPLC: Chiralpak AD (4.6 X 150 mm); 100% 3 A Alcohol; 0.6 mL/m (flow rate); rt = 
7.3 m; 240 ran; ee 99.7% by HPLC. 

H-NMR (300 mHz, DMSO): 5 7.85 (2H, d, J = 8.3 Hz), 7.27 (2H, d, J = 8.3) 7.00 to 
7.12 (3H, m), 4.85 (1H, d, J = 5.1 Hz), 4.1 1 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.87 
(1H, dd, J - 3.1 Hz, J = 10.2 Hz), 3.47 (1H, m), 2.08 (4H, q, J = 7.3 Hz), 0.94 (9H, s), 
0.56 (6H, t, J = 7.3 Hz). 
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ES (+) MS: 436,2 [M+NH4], 441.1 [M+Na] 
ES (-) MS: 417.2 [M-l]. 

Example 37, Enantiomer 2 
5 HPLC: Chiralpak AD (4.6 X 150 mm); 100% 3 A Alcohol; 0.6 mL/m (flow rate); rt = 
10.5 m; 240 nm; ee 99.0% by HPLC. 

H-NMR (300 mHz, DMSO): 8 7.85 (2H, d, J = 8.3 Hz), 7.27 (2H, d, J = 8.3) 7.00 to 
7.12 (3H, m), 4.85 (1H, d, J = 5.1 Hz), 4.1 1 (1H, dd, J = 3.0 Hz, J = 10.2 Hz), 3.87 
(1H, dd, J = 3.1 Hz, J = 10.2 Hz), 3.47 (1H, m), 2.08 (4H, q, J = 7.3 Hz), 0.94 (9H, s), 
10 0.56 (6H, t, J = 7.3 Hz). 

ES (+) MS: 436.2 [M+NH4], 441.1 [M+Na] 
ES (-) MS: 417.2 [M-l]. 

Example 38 

1 5 Preparation of racemic 3 , -[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3 '-[3- 
methyl-4-(carboxy)phenyl]pentane. 



Using a procedure analogous to Example 1C, [E, Z]-3-(3-chloro-4- 
hydroxyphenyl)-3-pentene, triflic anhydride, and diisopropylethylamine are reacted at 
RT for 3 h to give the title compound as a yellow oil in a [E:Z] ratio of 9: 1 (1 6.7 g, 
98%). Chromatography over silica gel using 10% chloroform in hexane as the eluent 




A. [E,Z]-3-[3-Chloro-4-(trifluoromethylsulfonyloxy)phenyl)-3-pentene. 




20 



25 



provided 1 1.72 g (71.%) of purified material. 
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H-NMR (300 mHz, CDC13): 5 7.01-7.39 (3H, m), 5.70 (0.9H, q, J = 6.9 Hz), 5.53 
(0.1H, q, J = 6.9 Hz), 2.41( (1.8H, q, J = 7.6 Hz), 2.24 (0.2H, q, J = 7.6 Hz), 1.74 
(2.7H, d, J = 7.6 Hz), 1.48 (0.3H, d, J = 7.6 Hz), 0.91 (2.7H, t, J = 7.6 Hz) ), 0.89 
(0.3H, t, J = 7.6 Hz). 

ESGCMSm/z 328.0; Calc. for C12H12C1F303S mlz 328.0148. 



B. 3 X4-hydroxy-3-methylphenyl>3 '-[3-chloro-4-(trifluoromethylsulfonyloxy)- 
phenyl]pentane. 




Using a procedure analogous to Example 35D, [E,Z]-3-[3-chloro-4- 
(trifluoromethylsulfonyloxy)phenyl]-3-pentene and o-cresol are reacted at RT overnight to 
give the title compound as a pale tan oil (4.29g, 38%). 

H-NMR (300 mHz, CDC13): 6.5 to 7.3 (6H, m) 4.57 (lH,s), 2.21 (3H, s), 2.05 (4H, q, J = 
7.3 Hz), 0.62 (6H, t, J =7.3 Hz). 
ES(-)MSm/z 435.1 [M-H]. 



C. 3'-[3-chloro-4<2-oxo-3.3-dimethylbutoxy)-phenyl]-3'-[3--methyl-4- 
(trifluoromethylsulfonyloxy)phenyl]pentane. 
Triflate Rearrangement Procedure. 




Using a procedure analogous to Example 35C, 3 , -(3-chloro-4-hydroxyphenyl)-3 , - 
[3-methyl-4-(trifluoromethylsulfonyloxy)phenyl]pentane, 1-chloropinacolone, anhydrous 
KI, and K2C03 are reacted in acetonitrile to give the title compound (2.61 g, 53%) 
following chromatographies (30% to 50% chloroform/Hex; Hex to 10% EtOAc/Hex). 
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H-NMR (300 mHz, CDC13): 8 7.15 (1H, d, J = 2.3 Hz), 7.1 1 (1H, d, J= 8.4 Hz), 7.04 (1H, 
d, J = 2.3 Hz), 7.02 (1H, dd, J = 2.3 Hz, J - 8.4 Hz), 6.89 (1H, dd, J = 8.6 Hz, J = 2.3 Hz), 
6.62 (1H, d, J = 8.6 Hz), 4.91 (2H, s), 2.32 (3H, s), 2.03 (4H, q, J = 7.2 Hz), 1.26 (9H, s), 
0.60 (6H, t, J = 7.2 Hz). 
5 ES (+) MS m/z, [M+NH4]: 552.2. 

Further NMR data: COSY data allowed the spin systems of the two aromatic rings to be 
grouped together. When the OCH2 was selectively excited, a NOE is observed with a 
resonance at 6.62 8 which is ortho only coupled. When the aromatic methyl (at 2.32 8) 
was excited, a NOE is observed to a meta coupled proton at 7.04 8. These resonances are 
10 not part of the same spin system, requiring the OCH2 and aromatic methyl to be on 
different rings. Therefore the triflate has migrated during the reaction and the isolated 
product has the structure shown above. (HMBC data also supports this conclusion.) 

D. 3'-[3-chloro-4-(2-oxo-3.3-dimethylbutoxy)phenyl]-3 '-[3-methyl-4- 
1 5 (carbomethoxy)phenyl]pentane. 




COOCH 3 



Using a procedure analogous to Example 35F, 3'-[3-chloro-4-(2-oxo-3.3- 
dimethylbutoxy)--phenyl]-3 , -[3-methyl-4-(trifluoromethylsulfonyl- 
oxy)phenyl]pentane, MeOH, dppb, DMSO, Et3N, and Pd(OAc)2 under an atmosphere 

20 of CO are reacted to provide the title compound as a colorless oil (938 mg, 73%). 

H-NMR (300 mHz, CDC13): 8 7.82 (1H, d, J = 8.8 Hz), 7.20 (1H, d, J= 2.3 Hz), 7.03 - 
7.05 (2H, m), 6.92 (1H, dd, J = 2.3 Hz, J = 8.6 Hz), 6.63 (1H, d, J = 8.6 Hz), 4.92 (2H, s), 
3.89 (3H, s), 2.57 (3H, s), 2.08 (4H, q, J = 7.3 Hz), 1 .27 (9H, s), 0.63 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z: 462.4 [M+NH4]. 

25 FAB (+) MS m/z [M+H]: 445.2; calc. m/z 445.1. 
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E. Racemic 3'-[3-cUoro-4-(2-hydroxy-33-dimethylbutoxy)phenyl]-^ 
(carbomethoxy)phenyl]pentane. 




COOCH, 

CH 3 



Using a procedure analogous to Example 35G, 3'-[3-chloro-4-(2-oxo-3.3- 
5 dimethylbutoxy)phenyl]-3 '-[3-methyl-4-(caibomethoxy)phenyl]pentane was reduced 
by NaBH4 to provide the title compound as a colorless oil (735 mg, 98%). 
H-NMR (300 mHz, CDC13): § 7.89 (1H, d, J = 8.8 Hz), 7.13 (1H, d, J = 1.78 Hz), 7.00 
(2H, m), 6.93 (1H, dd, J = 2.2 Hz, J = 8.8 Hz), 6.80 (1H, d, J = 8.8 Hz), (4.17 (1H, dd, J 
- 2.6 Hz, J = 9,0 Hz), 3.86 (1H, m), 3.85 (3H, s), 3.74 (1H, m), 2.60, (1H, d, J - 3.0 Hz), 
1 0 2.54 (3H, s), 2.06 (4H, q, J = 7.3 Hz), 1 .01 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
FAB (+) MS m/z [M+H]: 447.1; calc m/z 447.2. 
IR(CHC13): 1717 cm -1 

F. Racemic 3 '-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3 '-[3-methyl-4- 
15 (carboxy)phenyl]pentane. 




COOH 

CK 



Using a procedure analogous to Example 35 H&I, racemic 3 , -[3-chloro-4-(2- 
hydroxy-3.3-dimethylbutoxy)phenyl]-3'-[3-me%l-4-(carbomethoxy)-phenyl]pentane 
was saponified by aqueous NaOH in EtOH to form the Na salt corresponding to the 
2 0 desired compound. After removal of the EtOH under reduced pressure, the residue 
containing the Na salt was dissolved in water and acidified in a manner analogous to 
the procedure of Example CDJ-3 to provide the title compound as a white solid (470 
mg, 97%). 
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H-NMR (300 mHz, DMSO): 8 7.72 (1H, d, J = 8.0 Hz), 7.00 to 7.10 (5H, m), 4.84 (1H, d, 
J = 5.6 Hz), 4.09 (1H, dd, J - 2.8 Hz, J - 10.4 Hz), 3.85 (1H, dd, J - 7.0 Hz, J = 10.4 
Hz), 3.45 (1H, m), 2.47 (3H, s), 2.06 (4H, q, J = 7.3 Hz), 0.91 (9H, s), 0.55 (6H, t, J = 7.3 
Hz). 

5 ES (+) MS m/z 450.2 [M+NH4], 455.2 [M+Na]. 
ES(-)MSm/z 431.1 [M-l]. 
IR(CHC13): 1689 cm" 1 . 

Example 39 

10 Preparation of Racemic 3'-[3-methyl-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3- 
chloro-4-carboxyphenyl)pentane . 



Using a procedure similar to Example 35F, a mixture of [E,Z]-3-[3-chloro-4- 
(trifluoromethylsulfonyloxy)phenyl>3-pentene, MeOH, dppb, DMSD (instead of 
DMF) , Et3N, and Pd(OAc)2 under an atmosphere of CO at 80 °C for 4 h are reacted 
to provide the title compound as a colorless liquid in a [E:Z] ratio of 9:1 (1 .99 g, 
2 0 92%). 

H-NMR (300 mHz, CDC13): 8 7.06-7.85 (3H, m), 5.85 (0.9H, q, J = 6.9 Hz), 5.60 
(0.1H, q, J = 6.9 Hz), 3.94 (0.3H, s), 3.93 (2.7H, s), 2.50 (1.8H, q, J = 7.6 Hz), 2.32 
(0.2H, q, J = 7.6 Hz), 1.82 (2.7H, d, J = 7.6 Hz), 1.53 (0.3H, d, J = 7.6 Hz), 0.97 
(2.7H, t, J = 7.6 Hz), 0.94 (0.3H, t, J = 7.6 Hz). 
25 IR(CHC13): 1726 cm' 1 



HO^J CH 3 CI 




A. [E,Z]-3-[3-Chloro-4-carbomethoxyphenyl)-3-pentene. 



15 
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ES GC MS m/z 238.1, M+; Calc. C13H15C102 m/z 238.1 

B. 3 '-(4-hydroxy-3-methylphenyl)-3 ^[3-chloro-4-carbomethoxyphenyl]pentane. 




COOCHL 

CI 3 



Using a procedure analogous to Example 35D, [E,Z]-3-[3-chloro-4- 
carbomethoxyphenyl)-3-pentene and o-cresol are reacted at RT overnight to give the title 
compound as a thick, pale yellow oil (3.54g, 99%). 

H-NMR (300 mHz, CDC13): 5 7.74 (1H, d, J = 8.2 Hz), 7.29 (1H, d, J= 1 .7 Hz), 7.08 (1H, 
10 dd, J = 1.7 Hz, J - 8.2 Hz), 6.81 (2H, m), 6.63 (1H, d, J - 8.9 Hz), 3.91 (3H, s), 2.20 (3H, 
s), 2.09 (4H, q, J = 7.3 Hz), 1 .27 (9H, s), 0.70 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 347.1 [M+l]. 
BR.(CHC13): 1725 cm 1 . 

15 C. 3 , -[4-(2-oxo-3,3-trimethylbutoxy)-3-methyl-phenyl]-3'-(3-chloro-4- 
carbomethoxyphenyl)-pentane . 




COOCH 3 



Using a procedure analogous to Example 35C, 3 '-(4-hydroxy-3-methylphenyl)-3'- 
[3-chloro-4-carbomethoxyphenyl]pentane, 1-chloropinacolone, anhydrous KI, and 
2 0 K2C03 are reacted in acetonitrile to give the title compound as a clear colorless oil 
(3.46g, 90%). 

H-NMR (300 mHz, CDC13): 8 7.70 (1H, d, J - 8.2 Hz), 7.28 (1H, d, J= 1.8 Hz), 7.07 (1H, 
dd, J -1.8, J =8.2), 6.858 - 6.87 (2H, m), 6.50 (1H, d, J = 9.2 Hz), 4.84 (2H, s), 3.91 
(3H, s), 2.23 (3H, s), 2.05 (4H, q, J = 7.3 Hz), 1.53 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
2 5 FAB(+) MS m/z [M+H] : 445 .2 Calc. m/z 445 .2 . 
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D. Racemic 3 '-[3-methyl^(2-hy^ 
carbomethoxyoxyphenyl)pentane. 




OT T COOMe 
HO„J CH 3 CI 



Using a procedure analogous to Example 35G, 3'-[4-(2-oxo-3,3- 
trimethylbutoxy)-3 -methyl-phenyl]-3 ' -(3 -chloro-4-carbomethoxyphenyl)-pentane was 
reduced by NaBH4 to provide the title compound as a colorless oil (2.75 g, 91%). 
H-NMR (300 mHz, CDC13): 8 7.75 (1H, d, J = 8.8 Hz), 7.27 (1H, d, J = 1 .8 Hz), 7.16 
10 (1H, d, J =2.0 Hz), 7.07 (1H, dd, J = 1.8 Hz, J = 8.8 Hz), 6.94 (1H, dd, J = 2.0 Hz, J = 
8.8 Hz), 6.83 (1H, d, J = 8.8 Hz), 4.18 (1H, dd, J = 2.6 Hz, J = 9.0 Hz), 3.92 (3H, s), 3.89 
(1H, m), 3.74 (1H, m), 2.60, (1H, broad s), 2.06 (4H, q, J - 7.3 Hz), 1 .04 (9H, s), 0.63 
(6H, t, J - 7.3 Hz). 

FAB(+) MS m/z [M+H]: 447.3; calc. m/z 447.2 
15 ER(CHC13): 1733 cm' 1 

E. Racemic 3'-[3-methyl-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3 '-(3-chloro-4- 
carboxyphenyl)pentane. . 

2 0 Using a procedure analogous to Example 35H, racemic 3 '-[3-methyl-4-(2- 

hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3-chloro-4-carbomethoxyoxyphenyl)pentane 
was saponified by aqueous NaOH in EtOH to form the Na salt corresponding to the 
desired compound. After removal of the EtOH under reduced pressure, the residue 
containing the Na salt was dissolved in water and acidified in a manner analogous to 

25 the procedure of Example 391 to provide the title compound as a white solid (1 .84 g, 
93%). 

H-NMR (300 mHz, DMSO): 8 7.69 (1H, d, J = 8.0 Hz), 7.10 to 7.20 (2H, m), 6.80 to 6.95 
(3H, m),4.78 (1H, d, J = 5.6 Hz), 4.02 (1H, dd, J = 2.8 Hz, J - 10.4 Hz), 3.76 (1H, dd, J = 
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7.0 Hz, J = 10.4 Hz), 3.44 (1H, m), 2.10 (3H, s), 2.04 (4H, q, J = 7.3 Hz), 0.93 (9H, s), 
0.56 (6H, t, J = 7.3 Hz). 

ES (+) MS m/z 433.2 [M+H], 450.1 [M+NH4], 455.1 [M+Na]. 
ES(-)MSm/z 431.2 [M-H]. 
IR (CHC13): 1701 cm" 1 . 



Example 40 

Preparation of racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3- 
chloro-4-carboxyphenyl)pentane. 




COOH 



A. 3 '-(4-hydroxy-3-chlorophenyl)-3 '-(3-chloro-4-carbomethoxy-phenyl)pentane. 




Using a procedure analogous to Example 35D, [E,Z]-3-[3-chloro-4- 
carbomethoxyphenyl]-3-pentene and o-chlorophenol are reacted (initially at RT overnight, 
then at 70 °C for 20 h, and finally at 90 °C overnight) to give the title compound as an oil 
(886 mg, 58%). 

H-NMR (300 mHz, CDC13): 6.90 to 7.76 (6H, m), 5.45 (1H, s), 3.93 (3H, s), 2.06 
(4H, q, J - 7.3 Hz), 0.64 (6H, t, J =7.3 Hz). 
ES (+) MS m/z 367.0 [M+H]. 
IR(CHC13): 1726 cm" 1 

B.3^[4-(2-oxo-3,3-trimethylbutoxy)-3-chlorophenyl]-3'-(3-chloro-4- 
carbomethoxyphenyl)-pentane. 
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Using a procedure analogous to Example 35C, 3'-(4-hydroxy-3-chlorophenyl)- 
3'-(3-chloro-4-carbomethoxy-phenyl)pentane, 1 -chloropinacolone, anhydrous KI, and 
K2C03 are reacted in acetonitrile to give the title compound as a clear, nearly 
5 colorless oil (9 1 9 mg, 89%). 

H-NMR (300 mHz, CDC13): 8 7.72 (1H, d, J = 8.2 Hz), 7.26 (1H, m), 7.17 (1H, d, J =2.3, 
7.06 (1H, dd, J = 1.8 Hz, J = 8.2 Hz), 6.90 (1H, dd, J = 8.7 Hz, J = 2.3 Hz), 4.91 (2H, s), 
3.92 (3H, s), 2.05 (4H, q, J = 7.3 Hz), 1.26 (9H, s), 0.62 (6H, t, J = 7.3 Hz). 
ES(+)MSm/z 465.1 [M+H], 482.1 [M+NH4]. 

10 

C. Racemic3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3-chloro-4- 
carbomethoxyphenyl)pentane. 




COOMe 



Using a procedure analogous to Example 35G, 3'-[4-(2-oxo-3,3- 
15 trimethylbutoxy)-3-chlorophenyl]-3'-(3-chloro-4-carbomethoxyphenyl)-pentane was 
reduced by NaBH4 to provide the title compound as a colorless oil (738 mg, 98%). 
H-NMR (300 mHz, CDC13): 8 7.89 (1H, d, J = 8.8 Hz), 7.13 (1H, d, J = 1.78 Hz), 
7.00 (2H, m), 6.93 (1H, dd, J = 2.2 Hz, J = 8.8 Hz), 6.80 (1H, d, J = 8.8 Hz), (4.17 
(1H, dd, J = 2.6 Hz, J = 9.0 Hz), 3.86 (1H, m), 3.85 (3H, s), 3.74 (1H, m), 2.60, (1H, 
20 d, J - 3.0 Hz), 2.06 (4H, q, J = 7.3 Hz), 1.01 (9H, s), 0.61 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 489.2 (M+Na). 
IR(CHC13): 1717 cm -1 
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D. Racemic 3'-[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)phenyl]-3'-(3-^ 
carboxyphenyl)pentane. 

Using a procedure analogous to Example 35H, racemic 3 9 -[3-methyl-4-(2- 
hydroxy-3 3-dimethylbutoxy^ 

was saponified by aqueous NaOH in EtOH to form the Na salt corresponding to the 
desired compound. After removal of the EtOH under reduced pressure, the residue 
containing the Na salt was dissolved in water and acidified in a manner analogous to 
the procedure of Example 391 to provide the title compound as a white solid (517 mg, 
94%). 

H-NMR (300 mHz, DMSO): 8 7.74 (1H, d, J - 8.0 Hz), 7.04 to 7.30 (5H, m), 4.88 (1H, d, 
J = 5.6Hz),4.14(lH,dd,J = 2.8Hz, J = 10.4 Hz), 3.89 (1H, dd, J- 7.0 Hz, J = 10.4 
Hz), 3.49 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.95 (9H, s), 0.58 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 475.2 [M+Na]. 
IR(CHCD): 1701 cm" 1 . 

Example 41 and Example 42 
Separation of optical isomers of S'-tS-chloro^^-hydroxy-S^-dimethyl- 
butoxy)phenyl]-3'-(3-chloro-4-carboxyphenyl)pentane. 




COOH 



(isomer 1) 
(isomer 2) 

A racemic mixture 3^[3-chloro-4-(2-hydroxy-3,3-dimethylbutoxy)-phenyl]-3'- 
(3-chloro-4-carboxyphenyl)pentane. (490 mg) is chromatographed with a 
ChiralpakAD column to give enantiomer 1, Example 41 (192 mg, 39%) and 
enantiomer 2, Example 42 (185 mg, 38%). 
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Enantiomer 1, Example 41 

HPLC: Chiralpak AD (4.6 X 250 mm); 3:2 heptane: isopropyl alcohol with 0.1% 
TFA; 1.0 mL/m (flow rate); rt = 7.8 m; 270 nm; ee 99.9% by HPLC. 
H-NMR (300 mHz, DMSO): 5 7.74 (1H, d, J = 8.0 Hz), 7.04 to 7.30 (5H, m), 4.88 (1H, d, 
5 J = 5.6 Hz), 4.14 (1H, dd, J = 2.8 Hz, J = 10.4 Hz), 3.89 (1H, dd, J - 7.0 Hz, J = 10.4 
Hz), 3.49 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.95 (9H, s), 0.58 (6H, t, J = 7.3 Hz). 
ES (+) MS m/z 475.2 [M+Na]. 

Enantiomer 2, Example 42 

1 0 HPLC: Chiralpak AD (4.6 X 250 mm); 3:2 heptane: isopropyl alcohol with 0. 1 % 
TFA; 1.0 mL/m (flow rate); rt = 10.6 m; 270 nm; ee 99.5% by HPLC. 
H-NMR (300 mHz, DMSO): 8 7.74 (1H, d, J = 8.0 Hz), 7.04 to 7.30 (5H, m), 4.88 (1H, d, 
J = 5.6 Hz), 4.14 (1H, dd, J = 2.8 Hz, J = 10.4 Hz), 3.89 (1H, dd, J = 7.0 Hz, J = 10.4 
Hz), 3.49 (1H, m), 2.04 (4H, q, J = 7.3 Hz), 0.95 (9H, s), 0.58 (6H, t, J = 7.3 Hz). 

15 ES (+) MS m/z 475 . 1 [M+Na] . 

Example 43 

Preparation of racemic l-(4-{l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}-2-methyl- 
phenoxy)-3 ,3 -dimethyl-butan-2-ol . 



20 




A. 3'-(4-Iodophenyl)-3'-pentanol. 




25 



To ethyl, p-iodobenzoate (1 1 .04 g, 40 mmol) in diethylether (100 mL) at -20° C. 
under nitrogen is added 1M ethylmagnesium bromide (91 mL, 91 mmol) dropwise 
with mechanical stirring, and the mixture is allowed to come to R.T. and stirred over 
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night. The mixture is quenched with satd. sodium bicarbonate and triturated with 
diethylether six times. The organic layers are combined; washed with water; dried 
over anhydrous sodium sulfate; and evaporated under vacuum to give the title 
compound as an oil (10.4 g, 90%) which is used as is. 
5 *H NMR (400 mHz, CDC1 3 ), 8 7.64 (d, J = 8.8 Hz, 2H), 7.1 1 (d, J = 8.8 Hz, 2H), 

1.74-1.85 (m, 4H), 0.75 (t, J = 7.4 Hz, 6h). 

B. 1 - {4-[ 1 -Ethyl- 1 -(4-iodophenyl)-propyl] } -2 -methyl-phenol. 




10 To 3 , -(4-iodophenyl)-3'-pentanol (10.4 g, 36 mmol) and o-cresol (15.5 g, 143 

mmol) in methylene chloride (5 mL) is added borontrifluoride etherate (0.96 mL, 7.2 
mmol), and the mixture is allowed to stir at room temperature overnight. The mixture 
is quenched with satd. sodium bicarbonate, and extracted into diethylether. The 
organic phase is washed with water; dried over anhydrous sodium sulfate; and 

15 evaporated under vacuum. The residue is vacuum distilled (0.5 mm) to 80 °C. to 

remove excess o-cresol, and the residue is partitioned between diethylether and water. 
The organic layer is dried over anhydrous sodium sulfate, and evaporated under 
vacuum to give the title compound as an oil (13 g, 95%) which is used as is. 
*H NMR (400 mHz, CDC1 3 ), 8 7.53 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 6.84 

20 (s, 1H), 6.83 (d. J = 8.9 Hz, 1H), 6.64 (d, J = 8.9 Hz, 1H), 4.50 (s, 1H), 2.20 (s, 3H), 
2.01 (q, J = 7.2 Hz, 4H), 0.60 (t, J = 7.2 Hz, 6H). 

C. 1 - {4-[ 1 -Ethyl- 1 -(4-iodophenyl)-propyl] -2-methyl-phenoxy} -3 ,3-dimethyl-butan-2- 
one. 
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In a procedure analogous to Example 35C, l-{4-[l-Ethyl-l-(4-iodophenyl)- 
propyl]}-2-methyl-phenol (13 g, 34 mmol) gave the title compound as an oil (13.9 g, 
85%) which is used as is. 

] H NMR (400 mHz, CDC1 3 ), 8 7.53 (d, J - 8.4 hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 6.87 
5 (s, 1H), 6.86 (d, J = 8.8 hz, 1H), 6.48 (d, J = 8.8 Hz, 1H), 4.83 (s, 2H), 2.23 (s, 3H), 
2.01 (q, J = 7.2 Hz, 4H), 1.25 (s, 9H). 

D. 4-{l-[4-(3,3-Dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-l-ethyl-propyl}-benzonitri^ 




10 To a mixture of l-{4-[l-ethyl-l-(4-iodo-phenyl)-propyl]-2-methyl-phenoxy}-3,3- 

dimethyl-butan-2-one (3.0 g 6.27 mmol) and DMF (30 mL) is added Zn(CN) 2 (0.44 g, 
3.76 mmol), Pd 2 (dba) 3 (0.29 g, 0.31 mmol), and DPPF (0.42 g, 0.75 mmol). The 
solution is heated at 100 °C overnight, diluted with Et 2 0 (200 mL), washed with 4: 1 :4 
sat NIL|Cl:Conc. NKjOHrwater (100 mL), water (100 mL), brine (100 mL), dried 

1 5 MgS0 4 , filtered and concentrated. The residue is purified by ISCO (1 0%-2-% EtOAc 

gradient) to furnish the title compound (1.1 g, 2.91 mmol, 46%). 
J H NMR (CDC1 3 ), 5 0.52-0.63 (m, 6H), 1.26 (s, 9H), 2.03-2.10 (m, 4H), 2.24 (s, 3H), 
4.85 (s, 2H), 6.50 (d, J= 9.4 Hz, 1H), 6.82-6.86 (m, 2H), 7.27 (d, 8.4 Hz, 2H), 
7.53 (d, J =8.9 Hz, 2H). 

2 0 LC/MS (m/z): calcd. for C25H31NO2 (M+H) + : 378.6; found: 395.3. 

E l-(4-{l-E%l-l-[4-(lH-tetra^ 
dimethyl-butan-2-one. 
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To a mixture of 4-{l-[4-(3,3-dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-l-ethyl- 
propyl}-benzonitrile (0.50 g, 1.32 mmol), and DMF (5 mL) is added NaN 3 (0.26 g, 
3.95 mmol) and Et 3 N»HCl (0.54 g, 3.95 mmol). The slurry is heated at 1 10 °C 
overnight. The slurry is diluted with EtOAc (50 mL), washed with 1M HC1 (40 mL) 
water (40 mL), brine (40 mL), dried over MgS0 4 , filtered and concentrated. The 
residue is purified by ISCO (20%- 40% [89% EtOAc: 10% MeOH: 1% AcOH] 
gradient) to furnish the title compound (0.37g, 0.88 mmol, 66%). 
'H NMR (CDCI3), 8 0.57-0.62 (m, 6H), 1.27 (s, 9H), 2.02-2.1 1 (m, 4H), 2.17 (s, 3H), 
4.87 (s, 2H), 6.50 (d, J= 9.4 Hz, 1H), 6.82-6.88 (m, 2H), 7.22-7.28 (m, 3H), 7.94 (d, J 
= 7.9 Hz, 2H). 

LC/MS (m/z): calcd. for C25H32N4O2 (M+H) + : 421.7; found: 421.2. 

F. 1 -(4- { 1 -Ethyl- 1 -[4-(l H-tetrazol-5-yl)-phenyl]-propyl } -2-methyl-phenoxy)-3 ,3 - 
dimethyl-butan-2-ol. 

To a mixture of l-(4-{l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}-2-methyl- 
phenoxy)-3,3-dimethyl-butan-2-one (0.37 g, 0.88 mmol) and EtOH (5 mL) was added 
NaBH4 (0.037 g, 0.97 mmol) and the solution stirred for 1 hour. The solids were 
removed by filtration and the solution concentrated. The residue was purified by 
ISCO (10- 30 [89% EtOAc:10% MeOH: 1% AcOH] gradient) to furnish the title 
compound (0.32 g, 0.76 mmol, 86%). 

*H NMR (CDCI3), 5 0.59-0.64 (m, 6H), 1.02 (s, 9H), 2.05-2.12 (m, 4H), 2.13 (s, 3H), 
3.75 (dd, / = 2.8, 8.8 Hz, 1H), 3.89 (t,J= 8.8 Hz, 1H), 4.10 (dd, 7= 2.8, 8.8 Hz, 1H), 
6.68 (d,J = 8.2 Hz, 1H), 6.85 (d,J= 2.2 Hz, 1H), 6.92 (dd, J= 2.2, 8.7 Hz, 1H), 7.31 
(d, J = 8.4 Hz, 2H), 8.01 (d, 7= 8.4 Hz, 2H). 
LC/MS (m/z): calcd. for C25H34N4O2 (M+H) + : 423.7; found: 423.2. 

Example 44 and Example 45 
Separation of enantiomers of l-(4-{l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}- 
2 -methyl-phenoxy)-3 , 3 -dimethyl-butan-2-ol . 
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enantiomer 1 
enantiomer 2 

A racemic mixture of l-(4-{l-Ethyl-l-[4-(lH-tetrazol-5-yl)-phenyl]-propyl}-2- 
methyl-phenoxy)-3,3-dimethyl-butan-2-ol (0.32 g) is chromatographed (CHIRALPAK 
ADH column, 0.1% TFA, 20% i-PrOH/Hept) to give enantiomer 1, (0.168 g, 0.40 mmol, 
45 %) and enantiomer 2, ( 0.150 g, 0.35 mmol, 41 %). 



Example 44, enantiomer 1 
10 Rt = 7.7 m 

'H NMR (CDC1 3 ), 8 0.57-0.67 (m, 6H), 1.02 (s, 9H), 2.05-2.12 (m, 4H), 2.14 (s, 3H), 
3.74 (dd,7 - 2.2, 8.8 Hz, 1H), 3.89 (t, J= 8.8 Hz, 1H), 4.10 (dd,/= 2.2, 8.8 Hz, 1H), 
6.69 (d, /= 8.8 Hz, 1H), 6.86 (s, 1H), 6.93 (d, J= 8.8 Hz, 1H), 7.31 (d, / = 8.0 Hz, 2H), 
7.99 (d,/= 8.0 Hz, 2H). LC/MS (m/z): calcd. for C25H34N4O2 (M+H) + : 423.7; found: 
15 423.3. 



Example 45, enantiomer 2 
Rt= 11.6m 

! H NMR (CDCI3), 5 0.59-0.66 (m, 6H), 1.01 (s, 9H), 2.05-2.15 (m, 4H), 2.16 (s, 3H), 
20 3.71 (dd,J=2.5,8,7Hz, 1H), 3.87 (t,/= 9.0 Hz, 1H), 4.09 (dd, 7= 2.5, 9.0 Hz, 1H), 
6.71 (d,7= 8.8 Hz, 1H), 6.87 (d, J= 1.7 Hz, 1H), 6.95 (dd,/= 2.2, 8.5 Hz, 1H), 7.31 (d, 
J = 8.2 Hz, 2H), 8.01 (d, J= 8.2 Hz, 2H). LC/MS (m/z): calcd. for C25H34N4O2 (M+H) + : 
423.7; found: 423.3. 



2 5 Example 46 

Preparation of epimer 1 of (D)-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
methyl-phenylj-propyl} -2-methyl-benzoylamino)-propionic acid 
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O 

(Epimer 1,Z>-) 

A. Preparation of epimer 1 of (£)-2-(4~{l -ethyl- 1-[4-(2^ 
3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid methyl ester. 




O 

(Epimer 1 , Z)-) 



Using a procedure analogous to Example 5, isomer 1 of 4-{l-ethyl-l-[4-(2- 
hydroxy-1 ,3 5 3-trimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoic acid (0.55 
g, 1.29 mmol). (D)-alananine methyl ester hydrochloride (198 mg, 1,42 mmol), EDCI 
(276 mg, 1.44 mmol), and 1 -hydroxybenzotriazole hydrate (195 mg, 1.44 mmol) furnish 

* 

the title compound (0.42 g, 0.82 mmol, 63%). 

'H NMR (CDC1 3 ), 8 0.62 (t, J= 7.3 Hz, 6H), 0.97 (S, 9H), 1.35 (d, J= 6.3 Hz, 3H), 1.51 
(d, J= 7.5 Hz, 3H), 2.06 (q, J = 7.3 Hz, 4H), 2.14 (s, 3H), 2.43 (s, 3H), 3.18 (bs, 1H), 
3.79 (s, 3H), 4.58 (q, J = 6.3 Hz, 1H), 4.79 (m, 1H), 6.32 (d, /= 8.1 Hz, 1H), 6.69 (d, J - 
8.3 Hz, 1H), 6.84-7.05 (m, 4H), 7.30 (d, /= 8.3 Hz, 1H). 
ES-MS (m/z): caicd. for C 3 iH4 6 N0 5 (M+H) + : 511.7; found: 512.3. 

B. Preparation of epimer 1 of (i))-2-(4-{l-e%l-l-[4-(2-liydroxy-l,3,3-trimethyl-butoxy)- 
3-memyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid. 

Using a procedure analogous to Example 2, epimer 1 of (D)-2-(4-{l-ethyl-l-[4-(2- 
hydroxy-l,3,3-trimemyl-butoxy)-3-memyl-phenyl]-propyl}-2-methyl-benzoylamino)- 
propionic acid methyl ester (0.42 g, 0.82 mmol) and LiOH give the title compound (0.41 
g, 0.82 mmol, 100%). 
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'H NMR (CDCI3), 6 0.62 (t, J= 7.5 Hz, 6H), 0.97 (S, 9H), 1.36 (d, J= 6.2 Hz, 3H), 1.57 
(d, J = 7.0 Hz, 3H), 2.06 (q, ./ = 7.5 Hz, 4H), 2.14 (s, 3H), 2.44 (s, 3H), 3.19 (d, 7 = 0.9 
Hz, 1H), 4.58 (dq, J = 6.2, 0.9 Hz, 1H), 4.74-4.82 (m, 1H), 6.28 (d, /= 7.0 Hz, 1H), 6.69 
(d, /= 8.8 Hz, 1H), 6.84-7.06 (m, 4H), 7.31 (d, J= 7.9 Hz, 1H). ES-MS (m/z): calcd. for 
5 C 3 iH46N0 5 (M+H) + : 5 1 1 .7; found: 5 1 2.3.). 

ES-MS (m/z): calcd for C30H42NO5 (M-H)': 496.7; found: 496.3. 



Example 47 

Preparation of epimer 1 of (I)-2-(4-{l-Emyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
1 0 methyl-phenyl] -propyl } -2-methyl-benzoylamino)-propionic acid. 

o 

(Epimer- 1, L-) 

A. Preparation of epimer 1 of (I)-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3^ 
3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid methyl ester. 

(Epimer- 1, L-) 

Using the procedure analogous to Example 46 A, isomer 1 of 4-{l-ethyl-l-[4-(2- 
hydroxy-1 ,3,3-trimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoic acid (0.55 
g, 1.29 mmol) and (L)-alananine methyl ester hydrochloride (198 mg, 1.42 mmol) furnish 
20 the title compound (0.56 g, 1 .09 mmol, 85%). 

l H NMR (CDC1 3 ), 8 0.62 (t, J= 7.2 Hz, 6H), 0.97 (S, 9H), 1.36 (d, J= 6.1 Hz, 3H), 1.51 
(d, J= 7.4 Hz, 3H), 2.06 (q 9 J= 7.2 Hz, 4H), 2.15 (s, 3H), 2.43 (s, 3H), 3.18 (bs, 1H), 
3.79 (s, 3H), 4.58 (dq, J = 6.1, 0.9 Hz, 1H), 4.79 (m, 1H), 6.32 <d, J= 7.3 Hz, 1H), 6.69 
(d, J= 8.5 Hz, 1H), 6.84-7.05 (m, 4H), 7.30 (d, J - 8.3 Hz, 1H). 
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ES-MS (m/z): calcd. for C31H46NO5 (M+H) + : 511.7; found: 512.3. 

B. Preparation of epimer 1 of (I)-2-(4-{l -Ethyl- l-[4-(2-hy&^ 
3-methyl-phenyl]-propyl} -2-methyl-benzoylamino)-propionic acid. 

Using a procedure analogous to Example 46B, epimer 1 of (iD)-2-(4-{l-ethyl-l-[4- 
(2-hydroxy-l,3,3-trime1hyl-butoxy)-3-methyl-phenyl]-propyl}-2-meth^ 
propionic acid methyl ester (0.56 g, 1.09 mmol) gives the title compound (0.54 g, 1.09 
mmol, 100%). 

'H NMR (CDC1 3 ), 8 0.62 (t, J = 7.0 Hz, 6H), 0.97 (S, 9H), 1.36 (d, 7= 6.1 Hz, 3H), 1.57 
(d, J = 7.4 Hz, 3H), 2.06 (q, 7= 7.0 Hz, 4H), 2.14 (s, 3H), 2.44 (s, 3H), 3.19 (d, 7 = 1.3 
Hz, 1H), 4.59 (q, 7= 6.1, Hz, 1H), 4.74-4.82 (m, 1H), 6.29 (d, 7 = 7.0 Hz, 1H), 6.69 (d, 7 
= 8.8 Hz, 1H), 6.84-7.07 (m, 4H) f 7.31 (d, 7= 8.4 Hz, 1H). 
ES-MS (m/z): calcd for C30H42NO5 (M-H)": 496.7; found: 496.3. 

Example 48 

Preparation of epimer 2 of (£>)-2-(4-{l -ethyl- l-[4-(2-hydroxy- l,3,3-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl} -2-methyl-benzoylamino)-propionic acid. 




O 

(Epimer-2, D-) 

A. Preparation of epimer 2 of (Z))-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)- 
3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid methyl ester. 




O 

(Epimer-2, D-) 
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Using the procedure analogous to Example 46 A, isomer 2 of 4-{l-ethyl-l-[4-(2- 
hydroxy-l,3,3-trimethyl-butoxy)-3-me^ acid (0.50 

g, 1.17 mmol) and (D)-alananine methyl ester hydrochloride (180 mg, 1.29 mmol) 
furnish the title compound (0.47 g, 0.92 mmol, 79%). "H NMR) & ES-MS <m/z): 
identical to that of Example 47 A. 

B. Preparation of epimer 2 of (i))-2-(4-{l-ethyl-l-[4-(2-hydroxy-l,3 5 3-trimethyl-butoxy)- 
3-methyl-phenyl]-propyl} -2-methyl-benzoylamino)-propionic acid. 

Using a procedure analogous to Example 46B, from epimer 2 of {Dy2'{A-{\- 
ethyl-l-[4-(2-hydix>xy-l,3,3-tri^ 

benzoylamino)-propionic acid methyl ester (0.47 g, 0.92 mmol) to give the title 
compound (0.39 g, 0.79 mmol, 86%). *H NMR & ES-MS : identical to that of Example 
47B. 

Example 49 

Preparation of epimer 2 of (Z)-2-(4-{ 1 -Ethyl- l-[4-(2-hydroxy- l,3,3-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionicacid. 




(Epimer-2, L-) 

A. Preparation of epimer 2 of (I)-2-(4-{l-e%l-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy> 
3-methyl-phenyl]-propyl}-2-methyl-benzoylamino)-propionic acid methyl ester. 




O 



(Epimer-2, L-) 
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Using the procedure analogous to Example 46A, isomer 2 of 4-{l-ethyl-l-[4-(2- 
hydroxy-1 ,3,3-trimethyl-butoxy)-3-methyl-phenyl]-propyl} -2-methyi-benzoic acid (0.50 
g, 1.17 mmol) and (L)-alananine methyl ester hydrochloride (180 mg, 1.29 mmol) furnish 
the title compound (0.47 g, 0.92 mmol, 79%). J H NMR) & ES-MS (m/z): identical to 
5 that of Example 46A. 

B. Preparation of epimer 2 of (L)-2-(4-{l-e%l-l-[4^2-h^^ 
3-methyl-phenyl]-propyl} -2-methyl-benzoylamino>propionic acid. 

10 Using a procedure analogous to Example 24B, epimer 2 of (L)-2-(4-{l-ethyl-l-[4- 

(2-hydroxy- 1 ,3,3-trimethyl--butoxy)-3-methyl-phenyl]-propyl} -2-methyl-benzoylamino)- 
propionic acid methyl ester (0.47 g, 0.92 mmol) give the title compound (0.44 g, 0.88 
mmol, 96%). *H NMR & ES-MS: identical to that of Example 46B. 



15 Example 50 

Preparation of enantiomer 1 of 5-(4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
methyl-phenyl]-propyl}-2-methyl-benzyl)-thiazolidine-2,4-dione. 




A. Enantiomer 1 of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
2 0 propyl} -N-methoxy-2,N-dimethyl-benzamide. 




To a mixture of enantiomer 1 of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoic acid (1.1 1 g, 2.69 mmol) and DMF 
(5 mL) is added hydroxylamine hydrochloride (0.29 g, 2.96 mmol), EDCI ( 0.57 g, 2.96 
25 mmol), HOBt (0.40 g, 2.96 mmol), and NEt 3 (1.65 mL, 11.84mmol). Themixtureis 
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stiired at ambient temperature overnight, diluted with EtOAc (40 mL), washed with 1M 
HC1 (40 mL), water (40 mL), brine (40 mL), dried over MgS0 4 , filtered and concentrated. 
The residue is purified by ISCO (10%-40% EtOAc gradient) to furnish the title compound 
(1.0 g, 2.19mmol,81%). 
5 'H NMR (CDC1 3 ), 8 0.57-0.64 (m, 6H), 1.02 (s, 9H), 2.02-2.10 (m, 4H), 2. 17 (s, 3H), 
2.29 (s, 3H), 3.28 (bs, 3H), 3.53 (bs, 1H), 3.71 (dd, J = 2.7, 8.8 Hz, 1H), 3.86 (t, J - 8.8 
Hz, 1H), 4.10 (dd, J= 2.7, 8.8 Hz, 1H), 6.70 (d, J= 8.6 Hz, 1H), 6.86 (d, J= 2.0 Hz, 1H), 
6.94 (dd, J = 2.2, 8.1 Hz, 1H), 6.97-7.02 (m, 3H), 7.14 (d, /= 8.4 Hz, 1H). LC/MS (m/z): 
calcd. for C28H41NO4 (M+H) + : 456.7; found: 456.2. 

0 

B. Enantiomer 1 of4-{l-emyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl} -2-methyl-benzaldehyde. 




To a mixture of enantiomer 1 of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 
15 butoxy)-3-memyl-phenyl]-propyl}-N-memoxy-2,N-dimethyl-benzamide (1.0 g, 2.42 
mmol) and THF (10 mL) is added 1M in THF LAH ( 2.5 mL, 2.55 mmol) with cooling. 
THF (5 mL) was added and the solution stirred for 1 hour. The solution is diluted with 
Et 2 0 (100 mL) and washed with 1M HC1 (50 mL). The aqueous phase is extracted with 
Et 2 0 (50 mL). The combined organic layers are washed with 1M HC1 (50 mL), brine (50 
2 0 mL), dried over MgS0 4 , filtered and concentrated to furnish the title compound (0.64 g, 

1.61 mmol, 67%). 

'H NMR (CDCI3), 8 0.59-0.66 (m, 6H), 1.02 (s, 9H), 2.05-2.15 (m, 4H), 2.18 (s, 3H), 

2.62 (s, 3H), 3.71 (dd,/ = 1.9, 9.1 Hz, 1H), 3.86 (t, J= 9.1 Hz, 1H), 4.10 (dd, J= 1.9, 9.1 
Hz, 1H), 6.72 (d, J= 8.2 Hz, 1H), 6.87 (s, 1H), 6.93 (d, J= 8.7 Hz, 1H), 7.06 (s, 1H), 7.17 

25 (d, 7= 8.2 Hz, 1H) 7.67 (dd, 7=1.7, 8.0, 1H), 10.20 (s, 1H). 

LC/MS (m/z): calcd. for C 2 6H 36 03 (M+H) + : 397.7.; found: N/A. 

C.Enantiomer 1 of 5-(4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl}-2-me%l-benzylidene)-tWazolidine-2,4-dione. 



1 
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To a mixture of enantiomer 1 of4-{l-Bthyl-l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzaldehyde (0.64 g, 1.61 mmol) and 
toluene (20 mL) is added 90 % 2,4-thiazolidinedione (0.25 g, 1.94 mmol), and piperdine 
acetate (0.04 g, 0.24 mmol). The solution is heated to a reflux overnight and the water 
removed by a Dean-Stark trap. The solution is diluted with EtOAc (60 mL), washed with 
water (50 mL), saturated NaHC0 3 (50 mL), dried over MgS0 4 , filtered and concentrated. 
Purified by ISCO (20% -50% EtOAc gradient) to furnish the title compound (0.75 g, 1.51 
mmol, 94%). 

J HNMR (CDC1 3 ), 8 0.60-0.67 (m, 6H), 1.03 (s, 9H), 2.04-2.13 (m, 4H), 2.19 (s, 3H), 
2.42 (s, 3H), 2.50 (d, /= 2.0 Hz, 1H), 3.72 (d, J = 8.8 Hz, 1H), 3.86 (t, /= 8.9 Hz, 1H), 
4.10 (dd, J = 2.7, 9.4 Hz, 1H), 6.72 (d,J - 8.1 Hz, 1H), 6.88 (d, /= 1.7 Hz, 1H), 6.94 (dd, 
7=2.3, 8.7 Hz, 1H), 7.08 (s, 1H), 7.11 (dd,/= 1.8, 8.4 Hz, 1H), 7.33 (d,/= 8.4, 1H), 
8.06 (s,lH), 8.97 (bs,lH). 

LC/MS (m/z): calcd. for C29H37NO4S (M+H) + : 494.5; found: 494.2. 

D. Enantiomer 1 of 5-(4-{l-emyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl}-2-memyl-benzyl)-tliiazolidine-2,4-dione. 

To a mixture of enantiomer 1 of 5-(4-{ 1 -Ethyl- l-[4-(2-hydroxy-3,3-dimethyl- 

butoxy)-3-memyl-phenyl]-propyl}-2-me%l-benzylidene)-tmazolidine-2,4-dione(0.35g, 
0.71 mmol) and MeOH (10 mL) is added Mg (0.17 g, 7.1 mmol). The solution is heated 
at a reflux for 4 hours. The solution is filtered thru celite®, rinsed with MeOH (2 mL), 
and the solution concentrated. The residue is purified by ISCO (15%-30% EtOAc 
gradient) to furnish the title compound (0.13 g, 0.26 mmol, 37%). 
'H NMR (CDCI3), 5 0.57-0.65 (m, 6H), 1.02 (s, 9H), 2.01-2.10 (m, 4H), 2.19 (s, 3H), 
2.31 (s, 3H), 2.50 (d, J= 2.6 Hz, 1H), 2.97-3.06 (m, 1H), 3.65 (dd, J= 3.8, 14.5 Hz, 1H), 
3.69-3.75 (m, 1H), 3.87 (t,J= 8.8 Hz, 1H), 4.10 (dd, J= 2.7, 9.3 Hz, 1H), 4.52 (dd, J = 
3.8, 1 1.2 Hz, 1H), 6.70 (dd, /= 2.3, 8.5 Hz, 1H), 6.87-7.04 (m, 5H), 8.56 (bs, 1H). 
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LC/MS (m/z): calcd. for C29H39NO4S (M+H) + : 496.6; found: 496.2. 



Example 5 1 

Preparation of enantiomer 2 of 5-(4-{l-ethyl4-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3- 
5 methyl-phenyl]-propyl}-2-methyl-benzyl)-thiazolidine-2 ? 4-dione. 




A. Enantiomer 2 of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl} -N-methoxy-2,N-dimethyl-benzamide. 




10 To mixture of enantiomer 2 of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)- 

3-methyl-phenyl]-propyl}-2-methyl-benzoic acid (0.70 g, 1.70 mmol) and DMF (5 mL) is 
added hydroxylamine hydrochloride (0.1 8 g, 1.87 mmol), EDCI (0.33 g, 1 .87 mmol), 
HOBt (0.23 g, 1 .87 mmol), and NEt 3 (0.95 mL, 6.79 mmol). The mixture is stirred at 
ambient temperature overnight, diluted with EtOAc (40 mL), washed with 1M HC1 (40 

1 5 mL), water (40 mL), brine (40 mL), dried over MgS0 4 , filtered and concentrated to 
furnish the title compound (0.76 g, 2.19 mmol, 81%). 

*H NMR (CDCI3), 8 0.57-0.64 (m, 6H), 1.02 (s, 9H), 2.01-2.10 (m, 4H), 2.17 (s, 3H), 
2.28 (s, 3H), 3.28 (bs, 3H), 3.54 (bs, 1H), 3.71 (dd, J = 2.6, 8.8 Hz, 1H), 3.86 (t, J~ 8.8 
Hz, 1H), 4.10 (dd, 2.6, 8.8 Hz, 1H), 6.70 (d, J = 8.3 Hz, 1H), 6.86 (d, 7= 2.2 Hz, 1H), 
2 0 6.94 (dd, 2.2, 8.6 Hz, 1H), 6.97-7.02 (m, 3H), 7.13 (d, 8.3 Hz, 1H). LC/MS (m/z): 
calcd. for C28H41NO4 (M+H) + : 456.7; found: 456.3. 

B. Enantiomer 2 of 4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl»phenyl]- 
propyl } -2-methyl-benzaldehyde. 
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To a mixture of enantiomer 2 of 4-{l-ethyH-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl}-N-me (0.76 g, 1.75 

mmol) and THF (20 mL) is added 1M LAH in THF (1 .75mL, 1 .75 mmol) with cooling, 
5 and the solution stirred for 1 hour. The solution is diluted with Et20 (100 mL) and 

washed with 1M HC1 (50 mL). The aqueous phase is extracted with Et20 (50 mL). The 
combined organic layers are washed with 1M HC1 (50 mL), brine (50 mL), dried over 
MgS0 4 , filtered and concentrated to furnish the title compound (0.48 g, 1.21 mmol, 73%). 
*H NMR (CDC1 3 ), 8 0.60-0.65 (m, 6H), 1.02 (s, 9H), 2.07-2.14 (m, 4H), 2.18 (s, 3H), 
10 2.62 (s, 3H), 3.58-3.74 (m, 1H), 3.87 (t, J= 8.9 Hz, 1H), 4.10 (dd,J= 2.6, 9.2 Hz, 1H), 
6.72 (d, J= 8.6 Hz, 1H), 6.87 (d, J= 2.5, 8.6, 1H), 7.06 (s, 1H), 7.17 (dd, J= 1.8, 8.2 Hz, 
1H), 7.67 (d,7= 8.4, 1H), 10.20 (s, 1H). 
LC/MS (m/z): calcd. for C 2 6H 3 60 3 (M+H) + : 397.7.; found: 397.3. 

15 C. Enantiomer 2_ of 5-(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl}-2-methyl-benzylidene)-thiazolidine-2,4-dione. 




To a mixture of enantiomer 2 of 4-{l-ethyl-l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzaldehyde (048 g, 1.21 mmol) and 

2 0 toluene (15 mL) is added 90 % 2,4-thiazolidinedione (0. 1 9 g, 1 .45 mmol), and piperdine 
acetate (0.03 g, 0.18 mmol). The solution is heated to a reflux overnight and the water 
removed by a Dean-Stark trap. The solution is diluted with EtOAc (60 mL), washed with 
water (50 mL), brine (50 mL), dried over MgS0 4 , filtered and concentrated. Purified by 
ISCO (20% -40% EtOAc gradient) to furnish the title compound (0.50 g, 1.00 mmol, 

25 83%). 
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'HNMR (CDCI3), 8 0.60-0.67 (m, 6H), 1.03 (s, 9H), 2.05-2.12 (m, 4H), 2.19 (s, 3H), 
2.42 (s, 3H), 2.51 (d, J= 2.5 Hz, 1H), 3.70-3.75 (m, 1H), 3.88 (t, /= 8.8 Hz, 1H), 4.10 
(dd, J= 2.7, 9.2 Hz, 1H), 6.72 (d, /= 8.3 Hz, 1H), 6.88 (d, J= 1.8 Hz, 1H), 6.94 (dd, J= 
2.2, 8.6 Hz, 1H), 7.08 (s, 1H), 7.1 1 (dd, 7= 1.8, 8.0 Hz, 1H), 7.33 (d, /= 8.0, 1H), 8.06 
(s, 1H), 9.02 (bs, 1H). 

LC/MS (m/z): calcd. for C29H37NO4S (M+H) + : 494.5; found: 494.2. 

« 

D. Enantioraer 2_of 5-(4-{l-Ethyl-l-[4-(2-hydroxy-3,3-dimethyl-butoxy)-3-methyl- 
phenyl]-propyl } -2-methyl-benzyl)-thiazolidine-2,4-dione. 



To a mixture of enantiomer 2 of 5-(4-{l -Ethyl- l-[4-(2-hydroxy-3,3-dimethyl- 
butoxy)-3-me%l-phenyl]-propyl}-2-methyl-benzylidene)-thiazolidine-2,4-dione 
(example Rupp-7) (0.25 g, 0.50 mmol) and MeOH (10 mL) is added Mg (0.12 g, 5.04 
mmol). The solution is heated at a reflux for 4 hours. The solution is filtered thru celite®, 
rinsed with MeOH (2 mL), and the solution concentrated. The residue is purified by 
ISCO (15%-30% EtOAc gradient) to furnish the title compound (0.084 g, 0.17 mmol, 
34%). 

'H NMR (CDCI3), 8 0.56-0.63 (m, 6H), 1.02 (s, 9H), 2.00-2.10 (m, 4H), 2.18 (s, 3H), 
2.31 (s, 3H), 2.51 (d, 7= 2.1 Hz, 1H), 2.97-3.06 (m, 1H), 3.65 (dd, J= 3.9, 14.7 Hz, 1H), 
3.69-3.75 (m, 1H), 3.86 (t, /= 8.9 Hz, 1H), 4.09 (dd, 7= 2.7, 9.4 Hz, 1H), 4.52 (dd, J = 
3.8, 11.2 Hz, 1H), 6.70 (d,/= 8.5 Hz, 1H), 6.86-7.03 (m, 5H), 8.56 (bs, 1H). LC/MS 
(m/z): calcd. for C29H39NO4S (M+H) + : 496.6.; found: 496.2. 



Enantiomer 1 and 2 of [(4-{l-Ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methyl- 
phenyl]-propyl}-2-methyl-benzoyl>methyl-amino]-aceticacid. 



Example 52 and 53 




O 



WO 2004/048309 



PCT/US2003/035055 



-210- 

(Enantiomer 1) 
(Enantiomer 2) 

A. Racemic [(4-{l-E%l-l-[4-(2-hy^ 

propyl} -2-methyl-benzoyl)-methyl-amino]-acetic acid methyl ester. 

Using a procedure analogous to Example 46A, from racemic 4-{l-ethyl-l-[4-(2- 
hydroxy-l,3,3-trime%l-butoxy)-3-mefo^^ acid (1.46 

g, 3.43 mmol) and sascoine methyl ester hydrochloride (0.52 g, 3.76 mmol) to give the 
title compound (1.74 g, 3.40 mmol, 99%). 

10 *H NMR (CDC1 3 ), 8 0.58-0.65 (m, 6H), 0.97 (s, 6H), 1.02 (s, 3H), 1.33 (d, 6.2 Hz, 
1H), 1.36 (d, J= 62 Hz, 2H), 2.00-2.10 (m, 4H), 2.14 (s, 3H), 2.25 (s, 1H), 2.33 (s, 2H), 
2.57 (d, J= 9.6 Hz, 0.33H), 2.58 (d, J = 9.6 Hz, 0.66H), 2.89 (s, 3H), 3.18 (dd, 7= 9.6, 
1.3 Hz, 1H), 3.69 (s, 1H), 3.79 (s, 2H), 3.91 (s, 0.66H), 4.32 (bs, 1.34H), 4.59 (dq, 
6.2, 1.3 Hz, 1H), 6.69 (d,7= 8.3 Hz, 1H), 6.84-7.11 (m, 5H). 

15 ES-MS (m/z): calcd for C31H45NO5 (M+H) + : 512.7; found: 512.3. 

B. Separation of enantiomers of [(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 
methyl-phenyl]-propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid methyl ester. 

20 A racemic mixture of [(4-{l-ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3- 

methyl-phenyl]-propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid methyl ester (1.73 
g), is chromatographed (HPLC: ChiralPak AD, 0.1% TFA in /PrOH:Hept ='5 : 95) to give 
enantiomer 1 (0.636 g, 38%, rt = 21.8 m) and enantiomer 2 (0.72 g, 42%, rt = 26.7 m). 

25 (Enantiomer 1) 

HPLC: ChiralPak AD, 0.1% TFA in /PrOH:Hept = 5 : 95; 0.6 mL/m (flow rate); rt = 21.8 
m; @ 240 nm; 

NMR & LC/MS: equivalent to the racemate. 
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HPLC: ChiralPak AD, 0.1% TFA in /PrOH:Hept = 5 : 95; 0.60 mL/m (flow rate); rt - 
26.7 m; @ 240 nm; 

NMR & LC/MS: equivalent to the racemate 

C. Enantiomer 1 of [(4-{l-Ethyl-l-[4-(2-h^ 
phenyl]-propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid. 

Using a procedure analogous to Example 46B, enantiomer 1 of [(4-{l-ethyl-l-[4- 
(2-hydroxy-l ,3,3-trimethyl-buto^ 

amino]-acetic acid methyl ester (0.63 g, 1 .24 mmol) gives the title compound (0.58 g, 
1.16 mmol, 93%). 

J H NMR (CDC1 3 ), 5 0.58-0.65 (m, 6H), 0.98 (s, 9H), 1.36 (d, 6.2 Hz, 3H), 2.06 (q, J 
7.1 Hz, 4H), 2.14 (s, 3H), 2.25 (s, 0.9H), 2.31 (s, 2.1H), 2.93 (s, 3H), 3.16 (bs, 1H), 3.18 
(d,7= 1.3 Hz, 1H), 3.95 (s, 1H), 4.35 (s, 1H), 4.59 (q,7= 6.2 Hz, 1H), 6.68-7.11 (m, 
6H). 

ES-MS (m/z): calcd for C 3 oH 4 2N0 5 (M-H)*: 496.7; found: 496.3. 

D. Enantiomer 2 of [(4-{l-Ethyl-l-[4-(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methyl- 
phenyl]-propyl}-2-methyl-benzoyl)-methyl-amino]-acetic acid. 

Using a procedure analogous to Example 46B, enantiomer 2 of {(4- {1 -ethyl- 1 -[4- 
(2-hydroxy-l,3,3-trimethyl-butoxy)-3-methyl-phenyl]-propyl}-2-methyl-benzoyl> 
aminoj-acetic acid methyl ester (0.72 g, 1.41 mmol) gives the title compound (0.64 g, 
1.28 mmol, 91%). *HNMR& ES-MS (m/z): identical to enantiomer 1 of [(4- {1 -Ethyl- 1 
[4-(2-hydroxy- 1 ,3,3-trimethyl-buto^ 
methyl-amino]-acetic acid. 

Example 54 

Preparation of 3 ' -[4-(3-oxo-4,4-dimethylpentyl)-3-methylphenyl]-3 '-[4-carboxyl-3- 
methylphenyl]pentane. 
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A. 3'-[4-benzyloxy-3-me1hylphenyl]-3'-[4-melhoxycarbonyl-3-methylphenyl]pentane. 




Using a procedure analogous to Example IE, S'-^benzyloxy-S-methylphenyl]- 
3'-[4-trifluoromethanesulfonyloxy-3-methylphenyl]pentane gives the title compound (30 
ft 77%). 

l B NMR 300 MHz (DMSO-ds): S 0.54 (t, J = 6.9 Hz, 6H), 2.05 (q , J = 6.9 Hz, 4H), 2. 12 
(s, 3H), 2.47 (s, 3H), 3.78 (s, 3H), 5.06 (s, 2H), 6.91 (m, 3H), 7.05 (d, J = 8.41 Hz, 1H), 
7.1 1 (s, 1H), 7.29-7.47 (m, 5H), 7.72 (d, J = 8.05, 1H) 

B. 3 '-[4-benzyloxy-3-methylphenyl]-3 '-[4-hydroxymethyl-3-methylphenyl]pentane. 




Using a procedure analogous to Example 13B, 3'-[4-benzyloxy-3-methylphenyl]- 
3'-[4-methoxycarbonyl-3-methylphenyl]pentane gives the title compound (6.0 g, quant). ' 
J H NMR 400 MHz (DMSO-d 6 ): 5 0.54 (t, J = 7.2 Hz, 6H), 2.02 (q , J = 7.2 Hz, 4H), 2.12 
(s, 3H), 2.17 (s, 3H), 4.42 (d, J = 6.0 Hz, 2H), 4.94 (t, J - 5.6 Hz, 1H), 5.05 (s, 2H), 6.87- 
6.94 (m, 5H), 7.19 (d, J - 8.0 Hz, 1H), 7.31 (d, J = 7.6, 1H), 7.38 (t, J = 7.2 Hz, 2H), 
7.44(d, J = 7.2 Hz, 2H) 

High Res. FAB-MS: 388.2397; calc. for C27H32O2: 388.2402. 



C. 3 '-[4-(3-oxo-4,4-dimethylpentyl)-3-methylphenyl]-3'-[4-benzyloxy-3- 
methylphenyl]pentane. 
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To a 0 °C mixture of 3 , -[4-benzyloxy-3-methylphenyl]-3*-[4-hydroxymethyl-3- 
methylphenyl]pentane (6.0 g, 15.4 mmol) and Et 2 0 (40 ml) is added PBr 3 (1.6 ml, 17.0 
mmol). The reaction is stirred for 2 h and allowed to warm to RT. The reaction is diluted 
5 with Et20, washed with minimal amount of water, brine, Na2S04 dried, concentrated, and 
azeotrope to dryness with toluene. The resulting residue is dissolved in THF (4 ml) and 
cooled to -78 °C to afford the bromide/THF solution. In a separate flask is charged with 
1M LiHMDS (31 ml, 30.8 mmol), cooled to -78 C, and added pinacolone (3.9 ml, 30.8 . 
mmol). The reaction is stirred for 1 ,5 h, warmed to -55 C and transferred (via syringe) to 
10 the -78 °C solution of bromide/THF. The reaction is allowed to warm to RT and stirred 
for 16 h. The reaction is diluted with Et20 and washed with IN HC1. The organic layer 
is Na2S04 dried and chromatographed (70% CHC13/Hex) to give the title compound (5.2 
& 71%). 

*H NMR 400 MHz (DMSO-4): 5 0.48 (t, J - 7.6 Hz, 6H), 0.97 (s, 9H), 1 .93 (q , J = 7.2 
15 Hz, 4H), 2.05 (s, 3H), 2. 13 (s, 3H), 2.60 (t, J = 8.0 Hz, 2H), 2.69 (t, J = 8.4 Hz, 2H), 4.98 
(d, J = 4.4 Hz, 2H), 6.77-6.84 (m, 5H), 6.90(d, J = 8.0 Hz, 1H), 7.24-7.26 (m, 1H), 7.32 (t, 
J = 7.2 Hz, 2H), 7.38 (d, J = 7.2 Hz, 2H). 

D. 3 , -[4-(3-oxo-4,4-dimethylpentyl)-3-methylphenyl]-3 , -[4-hydroxy-3- 
2 0 methylphenyl]pentane. 




JB5-A03275-010-1 



Using a procedure analogous to Example 6D, 3'-[4-(3-oxo-4,4-dimethylpentyl)-3- 
2 5 methylphenyl]-3 '-[4-benzyloxy-3-methylphenyl]pentane gives the title compound (3,1 g, 
74%). 
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*H NMR 400 MHz (DMSO-c^): 5 0.51 (t, J = 6.8 Hz, 6H), 1.03 (s, 9H), 1.96 (q , J = 7.2 
Hz, 4H), 2.03 (s, 3H), 2.19 (s, 3H), 2.66 (t, J = 6.4 Hz, 2H), 2.74 (t, J = 6.4 Hz, 2H), 6.61 
(d, J = 8.0 Hz, 1H), 6.73 (dd, J = 2.0 Hz, J = 8.0 Hz, 2H), 6.83-6.86 (m, 2H), 6.95(d, J = 
8.0 Hz, 1H), 8.97 (s, J = 8.0 Hz, 1H). 

E. 3 , -[4-(3-oxo-4,4-dimethylpentyl)-3-methylphenyl]-3'-[4-(ttfluro 
3 -methylphenyl]pentane. 




Using a procedure analogous to Example 1C, S'-^-CS-oxo^^dimethylpentyl^S- 
methylphenyl]-3'-[4-hydroxy-3-methylphenyl]pentane gives the title compound (4.2 g, 
quant). 

! H NMR 400 MHz pMSO-d 6 ): 5 0.53 (t, J = 7.2 Hz, 6H), 1.03 (s, 9H), 2.05 (q , J = 7.2 
Hz, 4H), 2.21 (s, 3H), 2.27 (s, 3H), 2.66 (t, J = 8,4 Hz, 2H), 2.74 (t, J = 8.0 Hz, 2H), 6.84 
(dd, J = 1.6 Hz, J = 6.4 Hz, 1H), 6.91 (s, 1H), 7.00(d, J - 7.6 Hz, 1H), 7.07 (dd, J = 2.0 
Hz, J = 6.4 Hz, 1H), 7.21-7.24 (m, 2H). 
ES-MS: 530.25 (M+NH4). 

F. 3 , -[4-(3-oxo-4,4-dimethylpentyl)-3-methylphenyl]-3 , -[4-(methoxycarboxyl) 
methylphenyl]pentane. 




Using a procedure analogous to Example IE, 3'-[4-(3-oxo-4,4-dimethylpentyl)-3~ 
methylphenyl]-3'-[4-(trifluoromethylsulfonyloxy)-3-methylphenyl]pent^ gives the title 
compound as a white foam (2. 1 g, 67%). 
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*H NMR 400 MHz (DMSO-de): 5 0.53 (t, J = 7.2 Hz, 6H), 1.03 (s, 9H), 2.07 (q , J = 7.2 
Hz, 4H), 2.20 (s, 3H), 2.46 (s, 3H), 2.69 (t, J - 7.6 Hz, 2H), 2.75 (t, J = 6.4 Hz, 2H), 3.78 
(s, 3H), 6.84 (d, J - 8.4 Hz, 1H), 6.88 (s, 1H), 6.98(d, J = 8.0 Hz, 1H), 7.03 (dd, J - 1.6 
Hz, J = 6.8 Hz, 1H), 7.08 (s, 1H), 7.70 (d, J = 8.4 Hz, 1H). 
5 High Res ES(+)MS m/z: 440.3167; calc. for C28H38O3 +NH,: 440.3165 

G. S'-^CS-oxo^^-dimethylpentyl^S-methylphenyy-S'-^-carboxyl-S- . 
methylphenyl]pentane. 

Using a procedure analogous to Example 2, 3'-[4-(3-oxo-4,4-dimethylpentyl)-3- 
1 0 methylphenyl]-3'-[4-(methoxycarboxyl)-3-methylphenyl]pentane gives the title 
compound as a white foam (1 .5 g, 97%). 

! H NMR 300 MHz (DMSO-d*): 5 0.54 (t, J = 7.0 Hz, 6H), 1.03 (s, 9H), 2.07 (q , J = 6.6 
Hz, 4H), 2.20 (s, 3H), 2.46 (s, 3H), 2.68 (d, J = 7.0 Hz, 2H), 2.73 (d, J = 5.9, 2H), 6.85- 
6.90 (m, 2H), 6.99-7.06 (m, 3H), 7.72 (d, J = 8.4 Hz, 1H). 
1 5 High Res ES(+)MS m/z: 426.3003; calc. for C27H36O3 + NH4: 426.3008 

Example 55 

2 0 Preparation of racemic 3'-[4-(3-hydroxy-4,4-dimethylpentyl)-3-methylphenyl]-3'-[4- 
carboxyl-3-methylphenyl]pentane. 




25 Using a procedure analogous to Example ID, S'-^-^-oxo^^-dimethylpentyl)^- 

methylphenyl]-3'-[4-carboxyl-3-methylphenyl]pentane gives the title compound as a 
white foam (1.5 g, quant). 

'H NMR 300 MHz (DMSO-de): 8 0.54 (t, J = 7.3 Hz, 6H), 0.80 (s, 9H), 1.30-1.36 (m, 
1H), 1.58-1.64 (m, 1H), 2.07 (q , J = 6.9 Hz, 4H), 2.20 (s, 3H), 2.47 (s, 3H), 2.74-2.82 (m, 
3 0 1H), 2.99-3.04 (m, 1H), 4.41 (d, J = 6.2, 1H), 6.85-6.89 (m, 2H), 7.02-7.08 (m, 3H), 7.72 
(d, J = 8.0 Hz, 1H), 
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High Res ES(+)MS m/z: 4283145; calc. for C27H38O3 + NH4: 428.3165 

Compounds of the Invention - Salts, Stereoisomers. & Prodrugs: 

Salts of the compounds represented by formulae (I) are an additional aspect of the 
invention. The skilled artisan will also appreciate that the family of compounds of 
formulae I include acidic and basic members and that the present invention includes 
pharmaceutically acceptable salts thereof. 

In those instances where the compounds of the invention possess acidic or basic 
functional groups various salts may be formed which are more water soluble and 
physiologically suitable than the parent compound. Representative pharmaceutically 
acceptable salts, include but are not limited to, the alkali and alkaline earth salts such as 
lithium, sodium, potassium, ammonium, calcium, magnesium, aluminum, zinc, and the 
like. Salts are conveniently prepared from the free acid by treating the acid in solution 
with a base or by exposing the acid to an ion exchange resin. For example, a carboxylic 
acid substituent on the compound of Formula I may be selected as -CO2H and salts may 
be formed by reaction with appropriate bases (e.g., NaOH, KOH) to yield the 
corresponding sodium and potassium salt. 

Included within the definition of pharmaceutically acceptable salts are the 
relatively non-toxic, inorganic and organic base addition salts of compounds of the 
present invention, for example, ammonium, quaternary ammonium, and amine cations, 
derived from nitrogenous bases of sufficient basicity to form salts with the compounds of 
this invention (see, for example, S. M. Berge, et al, "Pharmaceutical Salts," J. Phar. Sci.. 
66: 1-1 9 (1977)). Moreover, the basic group(s) of the compound of the invention may be 
reacted with suitable organic or inorganic acids to form salts such as acetate, 
benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, camsylate, 
carbonate, chloride, choline, clavulanate, citrate, chloride, chloroprocaine, choline, 
diethanolamine, dihydrochloride, diphosphate, edetate, edisylate, estolate, esylate, 
ethylenediamine, fluoride, fumarate, gluceptate, gluconate, glutamate, glycolylarsanilate, 
hexylresorcinate, hydrabamine, bromide, chloride, hydrobromide, hydrochloride, 
hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate, 
malseate, mandelate, meglumine, mesylate, mesviate, methylbromide, methylnitrate, 
methylsulfate, mucate, napsylate, nitrate, oleate, oxalate, palmitate, pamoate, 
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pantothenate, phosphate, polygalacturonate, procane, salicylate, stearate, subacetate, 
succinate, sulfate, tannate, tartrate, teoclate, tosylate, trifluoroacetate, trifluoromethane 
sulfonate, and valerate. 

Certain compounds of the invention may possess one or more chiral centers and 
5 may thus exist in optically active forms. Likewise, when the compounds contain an 

alkenyl or alkenylene group there exists the possibility of cis- and trans- isomeric forms of 
the compounds. The R- and S- isomers and mixtures thereof, including racemic mixtures 
as well as mixtures of cis- and trans- isomers, are contemplated by this invention. 
Additional asymmetric carbon atoms can be present in a substituent group such as an 

1 0 alkyl group. All such isomers as well as the mixtures thereof are intended to be included 
in the invention. If a particular stereoisomer is desired, it can be prepared by methods 
well known in the art by using stereospecific reactions with starting materials which 
contain the asymmetric centers and are already resolved or, alternatively by methods 
which lead to mixtures of the stereoisomers and subsequent resolution by known 

15 methods. For example, a chiral column may be used such as those sold by Daicel 
Chemical Industries identified by the trademarks: 

CHIRALPAK AD, CHIRALPAK AS, CHIRALPAK OD, CHIRALPAK OJ, 
CHIRALPAK OA, CHIRALPAK OB, CHIRALPAK OC, CHIRALPAK OF, 
CHIRALPAK OG, CHIRALPAK OK, and 
20 CHIRALPAK CA-1. 

By another conventional method, a racemic mixture may be reacted with a single 
enantiomer of some other compound. This changes the racemic form into a mixture of 
diastereomers. These diastereomers, because they have different melting points, different 
boiling points, and different solubilities can be separated by conventional means, such as 

2 5 crystallization. 

Compounds of the Invention - Salts. Stereoisomers. & Prodrugs: 

Salts of the compounds represented by formulae (I) are an additional aspect of the 
invention. The skilled artisan will also appreciate that the family of compounds of 

3 0 formulae I include acidic and basic members and that the present invention includes 

pharmaceutically acceptable salts thereof. 
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In those instances where the compounds of the invention possess acidic or basic 
functional groups various salts may be formed which are more water soluble and 
physiologically suitable than the parent compound Representative pharmaceutically 
acceptable salts, include but are not limited to, the alkali and alkaline earth salts such as 
5 lithium, sodium, potassium, ammonium, calcium, magnesium, aluminum, zinc, and the 
like. Salts are conveniently prepared from the free acid by treating the acid in solution 
with a base or by exposing the acid to an ion exchange resin. For example, a carboxylic 
acid substituent on the compound of Formula I may be selected as -CO2H and salts may 
be formed by reaction with appropriate bases (e.g., NaOH, KOH) to yield the 

1 0 corresponding sodium and potassium salt. 

Included within the definition of pharmaceutically acceptable salts are the 
relatively non-toxic, inorganic and organic base addition salts of compounds of the 
present invention, for example, ammonium, quaternary ammonium, and amine cations, 
derived from nitrogenous bases of sufficient basicity to form salts with the compounds of 

15 this invention (see, for example, S. M. Berge, et aL, "Pharmaceutical Salts," J. Phar. Sci.. 
66: 1-19 (1977)). Moreover, the basic group(s) of the compound of the invention maybe 
reacted with suitable organic or inorganic acids to form salts such as acetate, 
benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, camsylate, 
carbonate, chloride, choline, clavulanate, citrate, chloride, chloroprocaine, choline, 

2 0 diethanolamine, dihydrochloride, diphosphate, edetate, edisylate, estolate, esylate, 

ethylenediamine, fluoride, fumarate, gluceptate, gluconate, glutamate, glycolylarsanilate, 
hexylresorcinate, hydrabamine, bromide, chloride, hydrobromide, hydrochloride, 
hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate, maleate, 
malseate, mandelate, meglumine, mesylate, mesviate, methylbromide, methylnitrate, 

2 5 methylsulfate, mucate, napsylate, nitrate, oleate, oxalate, palmitate, pamoate, 

pantothenate, phosphate, polygalacturonate, procane, salicylate, stearate, subacetate, 
succinate, sulfate, tannate, tartrate, teoclate, tosylate, trifluoroacetate, trifluoromethane 
sulfonate, and valerate. 

Certain compounds of the invention may possess one or more chiral centers and 

3 0 may thus exist in optically active forms. Likewise, when the compounds contain an 

alkenyl or alkenylene group there exists the possibility of cis- and trans- isomeric forms of 
the compounds. The R- and S- isomers and mixtures thereof, including racemic mixtures 
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as well as mixtures of cis- and trans- isomers, are contemplated by this invention. 
Additional asymmetric carbon atoms can be present in a substituent group such as an 
alkyl group. All such isomers as well as the mixtures thereof are intended to be included 
in the invention. If a particular stereoisomer is desired, it can be prepared by methods 
well known in the art by using stereospecific reactions with starting materials which 
contain the asymmetric centers and are already resolved or, alternatively by methods 
which lead to mixtures of the stereoisomers and subsequent resolution by known 
methods. For example, a chiral column may be used such as those sold by Daicel 
Chemical Industries identified by the trademarks: 

CHIRALPAK AD, CHIRALPAK AS, CHDRALPAK OD, CHIRALPAK OJ, 
CHIRALPAK OA, CHIRALPAK OB, CHIRALPAK OC, CHIRALPAK OF, 
CHIRALPAK OG, CHIRALPAK OK, and 
CHIRALPAK CA-1. 

By another conventional method, a racemic mixture may be reacted with a single 
enantiomer of some other compound. This changes the racemic form into a mixture of 
diastereomers. These diastereomers, because they have different melting points, different 
boiling points, and different solubilities can be separated by conventional means, such as 
crystallization. 

The present invention is also embodied in mixtures of compounds of formulae I . 

Prodrugs are derivatives of the compounds of the invention which have chemically 
or metabolically cleavable groups and become by solvolysis or under physiological 
conditions the compounds of the invention which are pharmaceutical^ active in vivo. 
Derivatives of the compounds of this invention have activity in both their acid and base 
derivative forms, but the acid derivative form often offers advantages of solubility, tissue 
compatibility, or delayed release in a mammalian organism (see, Bundgard, H., Design of 
Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam 1985). Prodrugs include acid derivatives 
well known to practitioners of the art, such as, for example, esters prepared by reaction of 
the parent acidic compound with a suitable alcohol, or amides prepared by reaction of the 
parent acid compound with a suitable amine. Simple aliphatic or aromatic esters derived 
from acidic groups pendent on the compounds of this invention are preferred prodrugs. In 
some cases it is desirable to prepare double ester type prodrugs such as (acyloxy) alkyl 
esters or ((alkoxycarbonyl)oxy)alkyl esters. Particularly preferred esters to use as 
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prodrugs are; methyl, ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 
morpholinoethyl, and N,N-diethylglycolamido. 

N,N-diethylglycolamido ester prodrugs may be prepared by reaction of the sodium 
salt of a compound of Formula (I) (in a medium such as dimethylformamide) with 2- 
5 chloro-N,N-diethylacetamide (available from Aldrich Chemical Co., Milwaukee, 
Wisconsin USA; Item No.25,099-6). 

Morpholinylethyl ester prodrugs may be prepared by reaction of the sodium salt of 
a compound of Formula (I) (in a medium such as dimethylformamide) 4-(2- 
chloroethyl)morpholine hydrochloride (available from Aldrich Chemical Co., Milwaukee, 
1 0 Wisconsin USA, Item No. C5 ,220-3). 

Morpholinylethyl ester prodrugs may be prepared by reaction of the sodium salt of 
a compound of Formula I (in a medium such as dimethylformamide) 4-(2- 
chloroethyl)morpholine hydrochloride (available from Aldrich Chemical Co., Milwaukee, 
Wisconsin USA, Item No. C5, 220-3). The prodrugs, for example, may be prepared by 
1 5 reaction of the sodium salt for a compound of Formula I with; 




and sodium iodide to provide tthe ester prodrug pendent group 




o 



Also, lower alkyl (viz., Cj-Cg) ester prodrugs may be prepared by conventional 

i 

2 0 means such as reacting the sodium or potassium salt (derived by forming the salt of any 
acidic compound of the invention, viz., reaction of a base such as KOH with an acidic 
group such as -CO2H) of a compound of Formula I with an alkyl iodide such as methyl 
iodide, ethyl iodide, n-propyl iodide, isopropyl iodide. Typical ester prodrug substituents 
are 
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or 




Pharmaceutical Formulations containing the Novel Compounds of the Invention: 
5 Pharmaceutical formulations of the invention are prepared by combining (e.g., 

mixing) a therapeutically effective amount of the compound of the invention 
(compounds of Formula I ) together with a pharmaceutical^ acceptable carrier or 
diluent. The present pharmaceutical formulations are prepared by known procedures 
using well-known and readily available ingredients. 

10 In making the compositions of the present invention, the compounds of 

Formula I will usually be admixed with a carrier, or diluted by a carrier, or enclosed 
within a carrier which may be in the form of a capsule, sachet, paper or other container. 
When the carrier serves as a diluent, it may be a solid, semi-solid or liquid material 
which acts as a vehicle, or can be in the form of tablets, pills, powders, lozenges, 

1 5 elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in a liquid 
medium), or ointment, containing, for example, up to 10% by weight of the 
compound. The compounds of the present invention are preferably formulated prior to 
administration. 

The compounds of the invention may also be delivered by suitable formulations 
2 0 contained in a transderm patch. Alternatively, the compounds of the invention may be 
delived to a patient by sublingual administration. 

For the pharmaceutical formulations any suitable carrier known in the art can be 
used. In such a formulation, the carrier may be a solid, liquid, or mixture of a solid and a 
liquid. Solid form formulations include powders, tablets and capsules. A solid carrier 
25 can be one or more substances which may also act as flavoring agents, lubricants, 

solubilisers, suspending agents, binders, tablet disintegrating agents and encapsulating 
material. 

Tablets for oral administration may contain suitable excipients such as calcium 
carbonate, sodium carbonate, lactose, calcium phosphate, together with disintegrating 
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agents, such as maize, starch, or alginic acid, and/or binding agents, for example, 
gelatin or acacia, and lubricating agents such as magnesium stearate, stearic acid, or 
talc. 

In powders the carrier is a finely divided solid which is in admixture with the 
finely divided Active ingredient. In tablets the compound of Formula I is mixed with a 
carrier having the necessary binding properties in suitable proportions and compacted in 
the shape and size desired. The powders and tablets preferably contain from about 1 to 
about 99 weight percent of the compound which is the novel compound of this invention. 
Suitable solid carriers are magnesium carbonate, magnesium stearate, talc, sugar lactose, 
pectin, dextrin, starch, gelatin, tragacanth, methyl cellulose, sodium carboxymethyl 
cellulose, low melting waxes, and cocoa butter. 

Sterile liquid form formulations include suspensions, emulsions, syrups and 

elixirs. 

The compounds of the invention may be dissolved or suspended in a 
pharmaceutical^ acceptable carrier, such as sterile water, sterile organic solvent or a 
mixture of both. The compounds can often be dissolved in a suitable organic solvent, for 
instance aqueous propylene glycol. Other compositions can be made by dispersing the 
finely divided compounds of the invention in aqueous starch or sodium carboxymethyl 
cellulose solution or in a suitable oil. 

Methods of Using the Compounds of the Invention: 

Generic disease states benefited by treatment with the compounds of Formula I include, 
but are not limited to: 

disease states characterized by abnormal calcium regulation 
disease states characterized by abnormal cell proliferation 
disease states characterized by abnormal cell differentiation 
disease states characterized by abnormal immune response 
disease states characterized by abnormal dermatological conditions 
disease states characterized by neurodegenerative condition 
disease states characterized by inflammation 
disease states characterized by vitamin D sensitivity 
disease states characterized by hyperproliferative disorders. 
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Specific disease states benefited by treatment of the compounds of Formula I and II 
include, but are not limited to: 

Acne 

Actinic keratosis 
Alopecia 

Alzheimer's disease 

Bone maintenance in zero gravity 

Bone fracture healing 

Breast cancer 

Chemoprovention of Cancer 

Crohn's disease 

Colon cancer 

Type I diabetes 

Host-graft rejection 

Hypercalcemia 

Type II diabetes 

Leukemia 

Multiple sclerosis 

Myelodysplastic syndrome 

Insufficient sebum secretion 

Osteomalacia 

Osteoporosis 

Insufficient dermal firmness 
Insufficient dermal hydration 
Psoriatic arthritis 
Prostate cancer 
Psoriasis 

Renal osteodystrophy 
Rheumatoid arthritis 
Scleroderma 
Skin cancer 
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Systemic lupus erythematosus 

Skin cell protection from Mustard vesicants 

Ulcerative colitis 

Vitiligo 

Wrinkles 

Particularly preferred is the treatment of psoriasis and osteoporosis by 
administration to a mammal (including a human) of a therapeutically effective amount 
of compounds of Formulae I. By "pharmaceutical^ effective amount" it is meant that 
quantity of pharmaceutical agent corresponding to formulae I which prevents, removes 
or reduces the deleterious effects of a disease state in mammals, including humans. 

The specific dose of a compound administered according to this invention to 
obtain therapeutic or prophylactic effects will, of course, be determined by the particular 
circumstances surrounding the case, including, for example, the compound administered, 
the route of administration and the condition being treated. Typical daily doses will 
contain a pharmaceutical^ effective amount typically in the range of from about 0.0001 
mg/kg/day to about 50 mg/kg/day of body weight of an active compound of this 
invention. Preferably the dose of compounds of the invention will be from 0.0001 to 5 

mg/kg/day of body weight. 

Preferably compounds of the invention (e.g., per Formula I) or pharmaceutical 
formulations containing these compounds are in unit dosage form for administration to 
a mammal. The unit dosage form can be a capsule or tablet itself, or the appropriate 
number of any of these. The quantity of Active ingredient in a unit dose of composition 
may be varied or adjusted from about 0.0001 to about 1000 milligrams or more 
according to the particular treatment involved. It may be appreciated that it is 
necessary to make routine variations to the dosage depending on the age and condition 
of the patient. Dosage will also depend on the route of administration. The compounds 
of the invention may be administered by a variety of routes including oral, aerosol, 
rectal, transdermal, sublingual, subcutaneous, intravenous, intramuscular, and 
intranasal Particularly preferred is the treatment of psoriasis with an ointment type 
formulation containing the compounds of the invention. The ointment formulation 
may be applied as needed, typically from one to 6 times daily. 
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Treatment of psoriasis is preferably done with topical application by a 
formulation in the form of a cream, oil, emulsion, paste or ointment containing a 
therapeutically effective amount of a compound defined by Formula (I), and in 
particular those compounds set out in Tables 1 or 2 or those compounds identified as 
5 "AA" to "BQ", supra. The formulation for topical treatment contains from 0.5 to 
0.00005 weight percent, preferably from .05 to 0.0005 weight percent, and most 
preferably from 0.025 to 0.001 of a compound defined by formula (I). 

For example, two semisolid topical preparations useful as vehicles for VDR 
modulators in treatment and prevention of psoriasis are as follows: 
10 Polyethylene Glycol Ointment USP ft>. 2495) 

Prepare Polyethylene Glycol Ointment as follows: 
Polyethylene Glycol 3350 400 g. 

Polyethylene Glycol 400 600 g. 

To make 1000 g. 

1 5 Heat the two ingredients on a water bath to 65C. Allow to cool, and stir 

until congealed. If a firmer preparation is desired, replace up to 1 00 g of 
the polyethylene glycol 400 with an equal amount of polyethylene glycol 
3350. 

Hvdrophilic Ointment USP (v. 1216) 

2 o Prepare Hydrophilic Ointment as follows: 

Methylparaben 0.25 g. 

Propylparaben 0.15 g. 

Sodium Lauryl Sulfate 1 0 g. 
Propylene Glycol 120 g. 

25 Stearyl Alcohol 250 g. 

White Petrolatum 250 g. 

Purified Water 370 g. 

To make about 1000 g. 

The Stearyl Alcohol and White Petrolatum are melted on a steam bath, and 

3 0 warmed to about 75C. The other ingredients, previously dissolved in the water are added, 

warmed to 75C, and the mixture stirred until it congeals. 

For each of the above formulations the compound of formula (I) is added during 
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the heating step in an amount that is from 0,5 to 0,00005 weight percent, preferably from 
.05 to 0.0005 weight percent, and most preferably from 0.025 to 0.001 weight percent of 
the total ointment weight. (Source: - United States Pharmacopoeia 24, United States 
Pharmacopeial Convention, 1999) 

5 

Conventional therapy for osteoporosis includes; (i) estrogens, (ii) androgens, (iii) 
calcium supplements, (iv) vitamin D metabolites, (v) thiazide diuretics, (vi) calcitonin, 
(vii) bisphosphonates, (viii) SERMS, and (ix) fluorides (see, Harrison's Principles of 
Internal Medicine, 13 th edition, 1994, published by McGraw Hill Publ., ISBN 0-07- 
1 0 032370-4, pgs.2 1 72-77; the disclosure of which is incorporated herein by reference.). 

Any one or combination of these conventional therapies may be used in combination with 
the method of treatment using compounds of Formulae I as taught herein. For example, 
in a method of treating osteoporosis, the vitamin D receptor modulator compounds of the 
invention (e.g., as defined by formula I) may be administered separately or simultaneously 
15 with a conventional therapy. Alternatively, the vitamin D receptor modulator compounds 
of the invention may be combined with conventional therapeutic agents in a formulation 
for treatment of osteoporosis such as set out below: 

A formulation for treating osteoporosis comprising: 

Ingredient (Al): a vitamin D receptor modulator represented by 
2 0 formula (I), or a pharmaceutically acceptable salt or aliphatic ester 

prodrug derivative thereof; 
Ingredient (Bl): 

one or more co-agents that are conventional for treatment 
osteoporosis selected from the group consisting of: 



25 


a. 


estrogens, 




b. 


androgens, 




c. 


calcium supplements, 




d. 


vitamin D metabolites, 




e. 


thiazide diuretics, 


30 


f. 


calcitonin, 




g. 


bisphosphonates, 




h. 


SERMS, and 
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i. fluorides. 
Ingredient (CI): optionally, a carrier or diluent. 
Typically useful formulations are those wherein the weight ratio of (Al) to (Bl) is from 
10:1 to 1:1000 and preferably from 1:1 to 1:100. 

5 

Combination Therapy for Psoriasis: 

Conventional therapy for psoriasis includes topical glucocorticoids, salicylic acid, 
crude coal tar, ultraviolet light, and methotrexate (see, Harrison's Principles of Internal 
Medicine, 13 th edition, 1994, published by McGraw Hill Publ., ISBN 0-07-032370-4, 
1 0 pgs.2 1 72-77). Any one or combination of these conventional therapies may be used in 
combination with the method of treatment using compounds of Formulae I as taught 
herein. For example, in a method of treating osteoporosis, the vitamin D receptor 
modulator compounds of the invention (e.g., as defined by formula I) may be topically 
administered separately or simultaneously with a conventional therapy. Alternatively, the 
1 5 vitamin D receptor modulator compounds of the invention may be combined with 
conventional therapeutic agents in a topically applied formulation for treatment of 
osteoporosis such as set out below: 

A formulation for treating osteoporosis comprising: 

Ingredient (A2): a vitamin D receptor modulator represented by 
2 0 formula (I), or a pharmaceutical^ acceptable salt or aliphatic ester 

prodrug derivative thereof; 
Ingredient (B2): 

one or more co-agents that are conventional for treatment 
osteoporosis selected from the group consisting of: 
25 a. topical glucocorticoids , 

b. salicylic acid, or 

c. crude coal tar. 
Ingredient (C2): optionally, a carrier or diluent. 

Typically useful formulations are those wherein the weight ratio of (A2) to (B2) is from 
30 1 : 1 0 to 1 : 1 00000 and preferably from 1 : 1 00 to 1 : 1 0000. 
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Experimental Results: 

Table 3 



Summary of Experimental Results 



Test 
Cmpd. 1 


RXR-VDR 
heterodimer 
EC 50 (nM) 


1 VDR 
EC 5[ > (nM) 
fCaco-2 cells') 3 


OCN 
Promoter 4 
EC«n (riM} 


1 Mouse 
Hypercal 5 


Ex. 1 






21 




Ex. 3A 


149/51 


1261 


15/18 


1000 


Ex. 3B 


396/292 


2869 


57/83 


3000 


Ex. 4A 






3 




Ex. 4B 






15 




Ex. 5 




3000 


42 


100 


Ex 6 


20/1 


300 


0.3 


10 


Ex. 7 




63 


4 




Ex.8 


1 


35 


4/1 


100 


Ex.9 


4 


4 


7/6 




Ex. lODa 


218/25 


538 


8/46 




Ex. lODb 


86 


935 


15 




Ex. 11 


186 


1011 


7 


3000 


Ex. 12 


562/206 


1261 


20/25 


4000 


Ex. 12a 


67 


651 


1 


300 


Ex. 12b 


335/55 


960 


13/23 


300 


Ex. 13 


22/30 


1009 


89/167 


3000 


Ex. 14 






306 


3000 



WO 2004/048309 



PCT/US2003/035055 



-229- 













Ex. 15A 


229/17 


662 


35/43 


1500 


Ex. 15B 




• 


163 




Ex. 16 






35 


>5000 


Ex. 17 


275/101 


990 


56/15 


>3000 


Ex. 18 


38/4 


430 


1/3 


1000 


Ex. 19 


96/12 


613 


12/16 


2000 


Ex. 20B 


9/3 


101 


0.8/0.2 


300 


Ex.21 


226/77 


935 


8/27 


6000 


Ex. 22 


80/23 


467 


7/3 


1000 


Ex. 23 


283/230 


805 


13/40 


3000 


Ex. 24 


3 


368 


0.2 




Ex. 25A 


8/2 


340 


0.4 j 


<300 


Ex.25B 


83/25 


982 


2/3 


1000 


Ex. 26 


6/67 


651 


1 


300 


Ex. 27 


335/55 


960 


13/23 


300 


Ex. 28 


171/337 


72 


106/84 




Ex. 29 


93/60 


958 


2/11 


3000 


Ex. 30 


101/48 


698 


1/3 


1000 


Ex.31 


19/33 


410 


1 


3000 


Ex. 32 


89/9 


345 


4/1 


1000 


Ex. 33 I 


1/55 


418 


3/1 


<300 


Ex. 34 


15/5 


303 


9/1 


<300 


Ex. 35 






27 





wo 
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Ex. 36 


242/293 


698 


135/37 


>300 


Ex. 37 


60 


698 


12 


1000 


Ex. 38 


266/137 


863 


41 




Ex. 39 


302/204 


979 


74/61 




Ex.40 


138 


694 


70 




Ex. 41 


523 




421 




Ex.42 


56/316 


1227 


98/19 




Ex.44 


0.4 




0.1 


<300 


Ex. 45 


2 




0.7 


300 


Ex. 46 


6 


400 


2/3 


3000 


Ex. 47 


59 


816 


22/6 


3000 


Ex. 48 


44 


433 


9/4 


<1000 


Ex.49 


92 


859 


14/40 




Ex. 50 


10 


83 


0.2 


300 


Ex.51 


4 




1.4 


300 


Ex. 52 


81 


813 


.4 


>3000 


xsx. j j 






1 O 11 A 


>iUUU 


Ex. 54 


396 




119 


>3000 


Ex. 55 


9 


920 


6 




AA 


5 02 


16 


5 


0 06 

VtUU 


BB 


10.32 


169.81 


8.24 


20 


CC 


2427.7 




>1000 




DD 


109.44 




31.1 


1000 


EE 


429.99 


891.16 


341.25 


1000 


FF 


3 


57 
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Table 4 

Summary of Experimental Results 



Test 
Cmpd. 1 


Kera. Prolif 
IC 50 (nM) 


1 IL-10 1 
IC 50 (nM) 


Ex. 1 






Ex. 3A 






Ex. 3B 






Ex.4A 






Ex.4B 






Ex. 5 


375 




Ex 6 


2 


55 


Ex.7 


18 




Ex. 8 


330 




Ex.9 


985 




Ex. lODa 


1000 




Ex. lODb 


1000 




Ex.11 


308 


478 


Ex. 12 






Ex. 12a 


4 


52 


Ex. 12b 






Ex. 13 






Ex. 14 






Ex. 15A 


117 
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Ex. 15B 






Ex. 16 






Ex. 17 


1000 




Ex. 18 


1000 


47 


Ex. 19 . 


82 


142 

m 


Ex. 20B 


3 


4 


Ex.21 


223 


1050 


Ex. 22 


' 4 


39 


Ex. 23 


40 


27 


Ex. 24 






Ex. 25A 


1105 


40 


Ex. 25B 


26 


158 


Ex. 26 


4 


52 


Ex. 27 






Ex. 28 


240 




Ex. 29 


49 


153 


Ex. 30 


20 


123 


Ex.31 


21 


295 


Ex. 32 


1000 


106 


Ex. 33 


6 


19 


Ex. 34 


25 


45 


Ex. 35 


40 




Ex. 36 


139 
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Ex.37 


55 


229 


Ex. 38 






Ex. 39 


508 




Ex.40 


1000 




Ex.41 






Ex. 42 


50 




Ex.44 


28 


6 


Ex. 45 


32 


15 


Ex.46 


21 


33 


Ex.47 


1000 




Ex.48 


1000 




Ex.49 


1000 




Ex. 50 


3 


4 


Ex. 51 


26 


19 


Ex. 52 


52 


154 


Ex 53 


224 




Ex.54 






Ex. 55 






AA 


120 


1.2- 


BB 


10 


28 


CC 






DD 


1060 




EE 






FF 


103 


0.5 



WO 2004/048309 



PCT/US2003/035055 



10 



15 



-234- 

Explanation of Table 5 and 6 column numerical superscripts: 

1 . Test Compound numbers refer to the products of the corresponding Example 
Nos. that is, compounds within the scope of the invention. For example, the number "Ex. 
2" refers to the compound, 3'-[4-(2-hydroxy-3,3-dimethylbutoxy) -3-methylphenyl]-3'-[5- 
methoxycarbonyl-4-methylthiophen-2-yl]pentane, prepared in Example 2. The control 
experiments are done with the double letter coded compounds identified as follows: 
*AA" = la,25-dihydroxyvitamin D3 

*BB" = 3-(4-{l-Ethyl-l-[4-(2-hy(koxy-3,3-dimethyl-butoxy)-3-methyl-phenyl]- 
propyl}-2-methyl-phenoxy)-propane-l,2-diol 

"CC"= l-(4-{l-[4-(3,3-Dimethyl-2-oxo-butoxy)-3-methyl-phenyl]-cyclohexyl}- 
2-methyl-phenoxy)-3,3-dimethyl-butan-2-one 

'TDD" = compound represented by the formula: 



« 




"EE" = compound represented by the formula: 




"FF" — calcipotriol (structural formula below): 



H 3 C^ OH Chiral 



20 




HO v — -OH 

2. The RXR-VDR heterodimerization (SaOS-2 cells) test is described in the 
Assay" section of the Description, intra. 
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3. The VDR CTF (Caco-2 cells) test is described in the "Assay" section of the 
Description, infra. 

4. The OCN Promoter test is described in the "Assay" section of the Description, 

infra. 

5. The Mouse Hypercalcemia test is described in the "Assay" section of the 
Description, infra. 

6. The keratinocyte proliferation assay is described in the "Assay" section of 
the Description, infra. 

7. The IL-1 0 induction assay is described in the "Assay" section of the 
Description, infra. 

Assay Methods 

Use of the Assay Methods: 

The evaluation of the novel compounds of the invention for osteoporosis and other 
related diseases is done using a plurality of test results. The use of multiple assays is 
necessary since the combined properties of (i) high activity for the vitamin D receptor, 
and (ii) prevention of hypercalcemia must be achieved to have utility for the methods of 
treating diseases, which are also, aspects of this invention. Some of the tests described 
below are believed related to other tests and measure related properties of compounds. 
Consequently, a compound may be considered to have utility in the practice of the 
invention if is meets most, if not all, of the acceptance criteria for the above described 
tests. 

The evaluation of the novel compounds of the invention for psoriasis is done using 
the Keratinocyte Proliferation Assay in combination with other assays that measure 
inhibition of IL-2 production and stimulation of IL-1 0 production in peripheral blood 
mononuclear cells (PBMCs). 

Brief Description. Utility and Acceptance Criteria for the Assay Methods: 

1 . The RXR-VDR heterodimerAssav: 

This assay provides the VDR activity of a test compound. It is 
desirable to have low EC50 values for a compound in this assay. The lower the EC50 
value, the more active the compound will be as a VDR agonist. Desired assay results 
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are EC50 values less than or equal to 600 nM. Preferred assay results are less than 
250 nM, and most preferably less than 1 50 nM. 

2. The Caco-2 c ell Co-transfection Assav: 

5 The Caco-2 cell assay is an indicator for the undesirable condition of 

hypercalcemia. This co-transfection assay is a surrogate assay for in vivo calcemic 
activity of VDR ligands. It is desirable to have high EC50 values for a test compound 
in this assay. The higher the EC50 values for a compound the less calcemic it will be 
in vivo. Desired assay results are EC50 greater than or equal to 300 nM. Preferred 

0 assay results are greater than 1 000 nM. 

3. The OCN ( o steocalcin^ Promoter Assay 

The OCN Promoter Assay is an indicator and marker for osteoporosis. 
Desired assay results are EC50 less than or equal to 325 nM. Preferred assay results 
5 are less than 50 nM. 

4. The Mouse Hypercalcemia Assav 
The Mouse Hypercalcemia Assay is a six day hypercalcemia test for toxicity 

and selectivity. Acceptable test results are levels greater than 300 jug/kg/day. 
Preferred assay results are levels greater than 1000 jug/kg/day. 

5. The Keratinocyte Proliferation Assav 
This Assay is indicative for the treatment of psoriasis. An acceptable test result 

is IC50 value of less than or equal to 300 nM. Preferred assay results are IC50 values 
of less than 100 nM. 

6. The IL-10 induction Assav 

This is an in vitro efficacy assay for psoriasis, abscess and adhesion. Psoriasis involves 
both keratinocytes and immune cells. IL-10 is a unique cytokine because it is anti- 
inflammatory and immunosuppressive. This assay tells us whether a VDRM is able to 
function as an agonist in PBMCs (primary blood mononuclear cells) or not. A lower 
EC50 value is desirable in this assay since a compound with a lower EC50 value will be 
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better agonist in PBMCs. An acceptable test result is an EC50 value of less than 200 nM. 
Preferred assay results are EC50 values of less than 100 nM. 

7. Other Compound Assay Standards 
5 An alternative measure of the therapeutic index (bone efficacy vx. Hypervcalcemia) of 
compounds of the invention for treatment of osteoporosis is a numerical ratio 
calculated as follows: 

Dose Threshold needed to induce hypercalcemia 

divided by 

1 0 Dose Threshold needed for bone efficacy 

An alternative measusre of the therapeutic index (in vivo keratinocyte proliferation vs. 
hypercalcemia) of compounds of the invention for treatment of psoriasis is a 
numerical ratio calculated as follows: 
15 Dose Threshold needed to induce hypercalcemia 

divided by 

Dose Threshold needed to induce keratinocyte proliferation 

For the above ratios, Dose Thresholds are determined from dose response curve data. 

20 Details of the Assay Methods: 

(1) Materials and Method for RXR-VDR Heterodimerization Assay: 
Transfection Method: 

• FuGENE 6 Transfection Reagent (Roche Cat # 1 814 443 ) 
Growth Media: 

25 • D-MEM High Glucose (Gibco BRL Cat # 1 1054-020), 10% FBS, 1% antibiotic- 
antimycotic (Ab-Am) 

FBS heat inactivated (Gibco BRL Cat # 10092-147 ) 

Ab-Am (Gibco BRL Cat # 1 5240-062 ) 

Cells: 

3 0 • Grow SaOs-2 cells in T- 152 cm 2 culture flasks in growth media. 

• Keep the density at 5-6 x 1 0 5 cells/ml 

• Passage cells 1 :3 twice a week 
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• Add Trypsin EDTA (Gibco BRL Cat # 25300-020)and incubate 

• Resuspend cells in plating media and transfer into growth media. 
Wash Media: 

• HBSS Low Glucose Without Phenol Red (Gibco BRL Cat # 14175-095), 1% Ab-Am 
5 Plating Media: 

• D-MEM Low Glucose Without Phenol Red (Gibco BRL Cat # 1 1054-020), 1% Ab-Am 
D-MEM 

Stripped FBS (Hyclone Cat# SH30068.03 Lot#AHM9371 ) 
Ab-Am 

1 0 Transfection / Treatment Media: 

• D-MEM Low Glucose Without Phenol Red only 
T-152 cm 2 culture flask: 

• Use Corning Coastar T-152 cm 2 culture flask (Cat # 430825) to grow the cells 
Flat well Plates: 

15 • Use well plate to plate cells 

• Use Deep well plate sterile to make up treatment media. 

Luciferase Assay Reagent: 

• Use Steady-Glo Luciferase Reagent from Promega (Cat # E2550) Consists of: 
20 a. E2533 Assay Substrate, lyopholized product and 

b. E2543 Assay Buffer. 

• Thaw at room temperature 

• Store 

DAY 1: Cell Plating: 

2 5 Cell Harvesting 

Aspirate media from culture flask, rinse cells with HBSS and aspirate. 
Add trypsin and incubate. 

When cells appear detached, resuspend cells in growth media. 

Transfer into a new flask with fresh growth media for passaging the cells. 

3 0 Plate well plates and two extra plates 

D. Cell Count 

Mix the cell suspension using pipette 



WO 2004/048309 



PCT7US2003/035055 



-239- 

Use Hematocytometer to count the cells 

Load cell suspension onto the hemocytometer chamber 

Count cells. 

Plate seeding: 

Use plating media 10 % Stripped FBS in D-MEM Low Glucose, Without Phenol Red, 1% 
Ab-Am 

Plate 14 plates @ 165 \x\ I well. 
In sterile flask add cell suspension 
to plating media. 
Mix . 

♦ 

Add cells / well 

Place the cells in the incubator. 

Cells should be about 75 % confluent prior to transfection. 

* 

Step 1:DNA and Media 

Add plain DMEM media to tubes for mixing the DNA 

Add the Reporter gene pFR-LUC 

Add the Gal4-RXR-DEF and VP16-VDR-LBD 

Step 2: FuGENE and Media 

Prepare plain DMEM media in a ubes for mixing FuGENE 

Add FuGENE 6 Transfection Reagent 

Incubate 

Step 3: FuGENE , DNA and Media Complex 

Add FuGENE Media complex from step 2 to DNA Media complex from stepl 
Incubate 

Step 4: FuGENE , DNA and Media Complex to-well plate 
Add FuGENE-DNA-Media complex from step 3 to each plate 
Incubate. 
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Day 3: Dosing 
Treatment preparation 

Allow for transfection time 

Make a stock solution of the compounds in DMSO 

Vortex until all the compounds has been dissolved. 

Further dilute in D-MEM (Low Glucose - With out Phenol Red) 

Add compounds in quadruplicate to give final volume 

Incubate. 

Day 4: Luciferase Assay 
Read the plates after drug treatment 

Remove part of media from all the wells and leave remainder 
Add Steady-Glo Luciferase Reagent mixture / wells 
Incubate 

Count each well using a Luminescence counter, Top Count NXT by Packard 
Set a delay between plates to reduce the background. 

(2) Materials and Method for The Caco-2 Cell Assav: 

Caco-2 cells, grown in phenol red free, DMEM (Invitrogen, Carlsbad, CA) 
containing 10 % charcoal-stripped FCS (Hyclone, Logan, UT), were transfected 
with Fugene 6 reagent (Roche Diagnostics, Indianapolis, IN). Cells (5000/well) 
were plated 18 h before transfection in a 96 well plate. The Cells were transfected 
with Gal4-responsive reporter pFRLuc (150 ng, Stratagene, La Jolla CA) and the 
receptor expression vector pGal4-VDR-LBD (10 ng), along with Fugene 6 
reagent (0.2 nl/well). The DNA-Fugene complex was formed by incubating the 
mixture for 30 min at room temperature. The cells were transfected in triplicate 
for 5 h, and treated with various concentrations of VDR ligands (form 0.01 nM to 
1 0,000 nM concentration range) 1 8h post-transfection. The luciferase activity 
was quantified using Steady-Glo reagent kit (Promega, Madison, WI) as per 
manufacturer's specifications. 

(3) Materials and Method for The QCN Promoter Assav: 
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The activation of osteocalcin by VDR ligands was evaluated in a rat 
osteoblast-like cell line RG-15 (ROS 17/2.8) stably expressing rat osteocalcin 
promoter fused with luciferase reporter gene. The stable cell lines were 
established as reported before (Activation of Osteocalcin Transcription involves 
interaction of protein kinase A- and Protein kinase C-dependent pathways. 
Boguslawski, G., Hale, L. V., Yu, X.-P., Miles, R. R., Onyia, J. E., Santerre R. 
F., Chandrasekhar, S. J Biol. Chem. 275, 999-1006, 2000). Confluent RG-15 
cells maintained in DMEM/F-12 medium (3:1) containing 5% FBS, 300 Dg/ml 
G418 and at 37°C under 5% C0 2 /95% air atmosphere were trypsinized (0.25% 
trypsin) and plated into white opaque 96-well cell culture plates (25000 
cells/well). After 24 hr, cells (in DMEM/F-12 medium + 2% FBS) were treated 
with various concentrations of compounds, dissolved in DMSO. The final 
DMSO concentration remained at 0.01% (v/v). After 48 hr treatment, the 
medium was removed, cells were lysed with 50 Dl of lysis buffer (From 
Luciferase reporter assay system, Roche Diagnostics, Indianapolis, IN) and 
assayed for luciferase activity using the Luciferase Reporter Gene Assay kit from 
Boehringer Mannheim as per manufacturer's specifications. 

(4) Materials and Method for The Mouse Hypercalcemia Assay: 

Weanling, virus -antibody-free, five to six weeks old female DBF mice (Harlan, 
Indianapolis, IN) are used for all the studies. Animals are allowed to acclimate to local 
vivarium conditions for 2 days. Mice are maintained on a 12 hr light/dark cycle at 22°C 
with ad lib access to food (TD 5001 with 1.2% Ca and 0.9%P, Teklad, Madison, WI) and 
water. The animals then are divided into groups with 4-5 mice per group. Different doses 
of test compounds prepared in 10% Ethanol and 90% sesame oil are administered to mice 
orally via gavage for 6 days. la-25(OH) 2 D 3 0.5^g/kg/d was also given to one group of 
mice as the positive control. Serum ionized calcium is evaluated at 6 hours after the last 
dosing under isoflurane anesthesia by Ciba-Corning Ca++/PH Analyzer, (Model 634, 
Chiron Diagnostics Corp., East Walpole, MA). Raw data of group differences is assessed 
by analysis of variance (ANOVA) using Fisher's protected least significant difference 
(PLSD) where the significance level was P< 0.05. 
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(5) The Keratin ocvte Proliferation Assav: 

KERtr cells (Human skin keratinocyte transformed with a retrovirus vector 
obtained from ATCC) were plated in 96-well flat-bottomed plates (3000 cells/well) in 100 

□1 keratinocyte serum free medium supplemented with bovine pituitary extract in the 
absence of EGF (Life Technologies, Rockville, MD) and incubated at 37°C for two days. 
The cells were treated with various concentrations of VDR ligands (ten-fold serial 
dilution from 10,000 nM to 0.1 nM in triplicate), dissolved in 100 □! keratinocyte serum 
free medium supplemented with bovine pituitary extract in the absence of EGF and 
incubated at 37°C for 72hr. BrdU (5-bromo-2'-deoxyuridine) incorporation was analyzed 
as a measure of DNA replication (Cell proliferation ELISA kit, Roche Diagnostics, 
Indianapolis, IN) and absorbance was measured at 405 nm. Potency values (IC 50 ) values 
were determined as the concentration (nM) of compound that elicited a half-maximal 
response. 

S Materials a nd Method for human IL-10 Induction Assay! 

Isolation of peripheral blood mononuclear cells (PBMCs): 

A. Collect 50 ml of human blood and dilute with media, RPMI-1640. 

B. Prepare sterile tubes with ficol. 

C. Add diluted blood to tubes. 

D. Centrifuge. 

E. Discard the top layer and collect the cells from middle layer. 

F. Divide all cells into four tubes and add media. 

G. Centrifuge. 

H. Aspirate off media and resuspend. 

I. Collect all cells 

J. Centrifuge, at 1200 rpm for 10 minutes. 
K. Resuspend in RPMI-1640 with 2% FBS and count cells 
Stimulation of PBMC: 
L. Prepare TPA in DMSO. 
M. Dissolve PHA in water . 
N. Plate TPA/PHA treated PBMCs in well plates. 
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O. Incubate. 
Treatment: 

P. Prepare all compound dilutions in plain RPMI- 1 640 media. 
Q. Add diluted compound. 
R. Incubate. 

Sample Collection and assay: 

S. Remove all the cells by centrifugation and assay the supernatant for IL-10 by 
immunoassay. 

1 ) T. Perform DL- 1 0 assay using anti-human IL- 1 0 antibody coated beads, as 
described by the manufacturer (Linco Research Inc., St. Charles, MO). 
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WE CLAIM: 



1 . A compound represented by formula I or a pharmaceutically acceptable salt 
5 or a prodrug derivative thereof: 

^R' 



(I) 




wherein; 

R and R' are independently C1-C5 alkyl, C4-C5 fluoroalkyl, or together R and R' 
form a substituted or unsubstituted, saturated or unsaturated carbocyclic ring having from 
10 3 to 8 carbon atoms; 

Rj and R2 are independently selected from the group consisting of hydrogen, 
halo, C1-C5 alkyl, C1-C5 fluoroalkyl, -O-C1-C5 alkyl, -S-C1-C5 alkyl, -O-C1-C5 
fluoroalkyl, -CN, -NO2, acetyl, -S-C1-C5 fluoroalkyl, C2-C5 alkenyl, C3-C5 cycloalkyl, 
and C3-C5 cycloalkenyl; 
15 Zg is a group represented by the formula: 



wherein 



-(Lj), -(L2)-, and -(L3)- is each a divalent linking groups independently selected 
2 0 from the group consisting of 

a bond 




CH 



(CH 2 ) 



2/m 
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(CH 2 ) 



m 



(CH 2 )sr-N 



R40 
R40 



(CH 2 ) 



2/m 



R40 



(CH 2 ) 



2/m 



c 



(CH 2 ) m — CH=CH 



(CH 2 ) 



2/m 



and 



where m is 0, 1, or 2, and each R40 is independently hydrogen, C1-C5 alkyl, or C1-C5 
fluoroalkyl; 

Rg is a branched C3-C5 alkyl; 

> 

Zq is carbon atom linked group selected from: 

-C0 2 H, 
-C02Me, 
-C02Et, 

-C(0)CH 2 S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-C(0)CH 2 CH 2 S(0) 2 Et, 

-C(0)CH(Me)CH 2 C0 2 H, 
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-C(0)CH(Me)CH 2 C0 2 Me, 

-C(0)CH(Me)CH 2 C0 2 Et, 

-C(0)CH(Me)CH 2 C0 2 iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH(Me)C(Me) 2 C0 2 H, 

-C(0)CH(Me)C(Me) 2 C0 2 Me, 

-C(0)CH(Me)C(Me) 2 C0 2 Et, 

-C(0)CH(Me)C(Me) 2 C0 2 iPr, 

-C(0)CH(Me)C(Me) 2 C0 2 tBu, 

-C(0)CH(Me)CH(Et)Cp 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C0 2 Et, 

-C(0)CH(Me)CH(Et)C0 2 iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 

-C(0)C(0)OH, 

-C(0)C(0)NH 2 , 

-C(0)C(0)NHMe, 

-C(0)C(0)NMe 2 , 
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-C(0)NH 2 , 

* 

-C(0)NMe 2 , 

-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C^NH-CCMe^-C^OH, 

-C(0)NH-C(Me)2-C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me)2-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropyl)C0 2 H 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 
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-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)MMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH, 

-C(0)NHS(0)Me, 

-C(0)NHS0 2 Me, 

-C(0)-NH-5-tetrazolyl, 

-C(0)NHS(0)Me, 

-C(0)NHS(0)Et, 

-C(0)NHS0 2 Me, 

-C(0)NHS0 2 Et, 

-C(0)NHS(0)iPr, 

-C(0)NHS02iPr, 

-C(0)NHS(0)tBu, 

-C(0)NHS0 2 tBu, 

-C(0)NHCH 2 S(0)Me, 

-C(0)NHCH 2 S(0)Et, 

-C(0)NHCH 2 S0 2 Me, 

-C(0)NHCH 2 S0 2 Et, 

-C(0)NHCH 2 CH 2 S(0)Me, 

-C(0)NHCH 2 CH 2 S(0)Et, 

-C(0)NHCH 2 CH 2 S0 2 Me, 

-C(0)NHCH 2 CH 2 S0 2 Et, 
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-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S02Me, 

-C(0)-N(Me)-5-tetrazolyl, 

-C(0)N(Me)S(0)Me, 

-C(0)N(Me)S(0)Et, 

-C(0)N(Me)S0 2 Me, 

-C(0)N(Me)S0 2 Et, 

-C(0)N(Me)S(0)iPr, 

-C(0)N(Me))S0 2 iPr 5 

-C(0)N(Me))S(0)tBu, 

-C(0)N(Me)S02tBu, 

-C(0)N(Me)CH 2 S(0)Me, 

-C(0)N(Me)CH 2 S(0)Et, 

-C(0)N(Me)CH 2 S0 2 Me, 

-C(0)N(Me)CH 2 S0 2 Et, 

-C(0)N(Me)CH 2 CH 2 S(0)Me, 

-C(0)N(Me)CH 2 CH 2 S(0)Et, 

-C(0)N(Me)CH 2 CH 2 S0 2 Me, 

-C(0)N(Me)CH 2 CH 2 S0 2 Et, 

-CH 2 C0 2 H, 

-CH 2 -5-tetrazolyl, 

-CH 2 C0 2 Me, 

-CH 2 C0 2 Et, 

-CH 2 NHS(0)Me, 

-CH 2 NHS(0)Et, 

-CH 2 NHS0 2 Me, 

-CH 2 NHS0 2 Et, 

-CH 2 NHS(0)iPr, 

-CH 2 NHS0 2 iPr, 

-CH 2 NHS(0)tBu, 

-CH 2 NHS0 2 tBu, 

-CH 2 NHCH 2 CH 2 S0 2 CH 3) 
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-CH 2 NH(CH 2 C0 2 H), 

-CH2N(C(0)MeXCH 2 C0 2 H), 

-CH 2 -N-pyrrolidin-2-one, 

-CH 2 -(1 -methylpyrrolidin-2-one-3-yl), 

-CH 2 S(0)Me, 

-CH 2 S(0)Et, 

-CH 2 S(0) 2 Me, 

-CH 2 S(0) 2 Et, 

-CH 2 S(0)iPr, 

-CH 2 S(0) 2 iPr, 

-CH 2 S(0)tBu, 

-CH 2 S(0) 2 tBu, 

-CH 2 C0 2 H, CH 2 C(0)NH 2 , 

-CH 2 C(0)NMe 2 , 

-CH 2 C(0)NHMe, 

-CH 2 C(0)-N-pyirolidine, 

-CH 2 S(0) 2 Me, CH 2 S(0)Me, 

-CH(OH) C0 2 H, 

-CH(OH)C(0)NH 2 , 

-CH(OH)C(0)NHMe, 

-CH(OH)C(0)NMe 2 , 

-CH(OH)C(0)NEt 2 , 

-CH 2 CH 2 C0 2 H, 

-CH 2 CH 2 C0 2 Me, 

-CH 2 CH 2 C0 2 Et, 

-CH 2 CH 2 C(0)NH 2 , 

-CH 2 CH 2 C(0)NHMe, 

-CH 2 CH 2 C(0)NMe 2> 

-CH 2 CH 2 -5-tetrazolyl, 

-CH 2 CH 2 S(0) 2 Me, 

-CH 2 CH 2 S(0)Me, 

-CH 2 CH 2 S(0) 2 Et, 
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-CH 2 CH 2 S(0) Et, 

* 

-CH 2 CH 2 S(0)iPr, 
-CH 2 CH 2 S(0) 2 iPr, 
-CH 2 CH 2 S(0)tBu, 
-CH 2 CH 2 S(0) 2 tBu, 
-CH 2 CH 2 S(0)NH 2 , 
-CH 2 CH 2 S(0)NHMe, 
-CH 2 CH 2 S(0)NMe 2 , 
-CH 2 CH 2 S(0) 2 NH 2 , 
-CH 2 CH 2 S(0) 2 NHMe 
-CH 2 CH 2 S(0) 2 NMe 2 , 
-CH 2 CH 2 CH 2 S(0)Me, 
-CH 2 CH 2 CH 2 S(0)Et, 
-CH 2 CH 2 CH 2 S(0) 2 Me, 
-CH 2 CH 2 CH 2 S(0) 2 Et, 
-C(0)OH, 
-5-tetrazolyl, 



O 




H 
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- 1 ,3,4-oxadiazolin-2-one-5-yl, 
-imidazolidine-2,4-dione-5-yl 5 
5 -isoxazol-3-ol-yl, or 

- 1 ,3,4-oxadiazolin-2-thione-5-yl . 



2. A compound represented by formula I or a pharmaceutically acceptable 
salt or a prodrug derivative thereof: 
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(I) 



wherein; 

R and R' are independently methyl, ethyl, propyl, or 1-methylethyl; 

Rl and R 2 are independently selected from the group consisting of hydrogen, 
fluoro, -CI, -CF 3 , -CH 2 F, -CHF 2 , methoxy, ethoxy, vinyl, methyl, ethyl, propyl, 1- 
methylethyl, 1 , 1 -dimethylethyl, butyl, 1-methylpropyl, 2-methylpropyl, or cyclopropyl; 

Zb is a branched alkyl terminated group represented by the formula: 



(U) 



:l 3 )- 



(Li) 



R B is 1-methylethyl; 1-methylpropyl; 2-methylpropyl; 1,1 -dimethylethyl; 1,1- 
dimethylpropyl; 1,2-dimethylpropyl; 2,2-dimethylpropyl; 

3-memyl-3-hy(koxy^,4-dimethylpentyl; 3-memyl-3-hydroxy-4,4-dimethylpentenyl; 
3-methyl-3-hydroxy-4,4-dimethylpentyl; 3-emyl-3-hydroxy-4,4-dimethylpentynyl; 

3-e%l-3-hydroxy-4,4-dime%lpentenyl;or3-emyl-3-hydroxy-4,4-chmemylpentynyU 
(Li) and (L 2 ) and (L3) are independently divalent linking groups where 
Li is -0-, -CH 2 -, C(O)- , -CHOH-, -CH(Me> , or -C(Me)OH- ; 
L 2 is -CH 2 - , -C(O)- , -CHOH-, -CH(Me)- , or -C(Me)OH- ; or 
Li and L 2 taken together is the group 

CH2 CH2 



CH 



CH 



,or 



1 
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L 3 is a bond, -CH 2 - , -CHOH- , -CH(Me)-, -C(O)-, or -C(Me)OH- ; 

Zq is a group selected from 

-C(0)CH 2 S(0)Me, 

-C(0)CH 2 S(0)Et, 

-C(0)CH 2 S(0) 2 Me, 

-C(0)CH 2 S(0) 2 Et, 

-C(0)CH 2 CH 2 S(0)Me, 

-C(0)CH 2 CH 2 S(0)Et, 

-C(0)CH 2 CH 2 S(0) 2 Me, 

-C(0)CH 2 CH 2 S(0) 2 Et, 

-C(0)CH(Me)CH 2 C0 2 H, 

-C(0)CH(Me)CH 2 C0 2 Me, 

-C(0)CH(Me)CH 2 C0 2 Et, 

-C(0)CH(Me)CH 2 C0 2 iPr, 

-C(0)CH(Me)CH 2 C0 2 tBu, 

-C(0)CH(Me)CH(Me)C0 2 H, 

-C(0)CH(Me)CH(Me)C0 2 Me, 

-C(0)CH(Me)CH(Me)C0 2 Et, 

-C(0)CH(Me)CH(Me)C0 2 iPr, 

-C(0)CH(Me)CH(Me)C0 2 tBu, 

-C(0)CH(Me)C(Me) 2 C0 2 H, 

-C(0)CH(Me)C(Me) 2 C0 2 Me, 

-C(0)CH(Me)C(Me) 2 C0 2 Et, 

-C(0)CH(Me)C(Me) 2 C0 2 iPr, 

-C(0)CH(Me)C(Me) 2 C0 2 tBu, 

-C(0)CH(Me)CH(Et)C0 2 H, 

-C(0)CH(Me)CH(Et)C0 2 Me, 

-C(0)CH(Me)CH(Et)C0 2 Et, 

-C(0)CH(Me)CH(Et)C0 2 iPr, 

-C(0)CH(Me)CH(Et)C0 2 tBu, 

-C(0)C(0)OH, 
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-C(0)C(0)NH 2 , 
-C(0)C(0)NHMe, 

-C(0)C(0)NMe2, 

-C(0)NH 2 , 

-C(0)NMe2, 
-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)NH-Ctt(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropyl)C0 2 H, 
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-C(0)NMe-CH 2 -C(0)OH, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 

-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF 3 )-C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH,or 
-C(0)-N(Me)-5-tetrazolyl. 



3. A compound represented by formula I or a pharmaceutically acceptable salt or a 
prodrug derivative thereof: 




(•) 



wherein; 

R and R' are independently methyl or ethyl; 

R] and R2 are independently selected from the group consisting of hydrogen, 
fluoro, -CI, -CF3, -CH 2 F, -CHF 2 , methoxy, ethoxy, vinyl, methyl, or cyclopropyl; 
Zg is a branched alkyl terminated selected from the formulae: 
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X 




HOy^ 
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Zc is selected from 

-C(0)NH 2 , 
-C(0)NMe 2 , 
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-C(0)NH-CH 2 -C(0)OH, 

-C(0)NH-CH 2 -C(0)OMe, 

-C(0)NH-CH 2 -C(0)OEt, 

-C(0)NH-CH 2 -C(0)OiPr, 

-C(0)NH-CH 2 -C(0)OtBu, 

-C(0)NH-CH(Me)-C(0)OH, 

-C(0)NH-CH(Me)-C(0)OMe, 

-C(0)MH-CH(Me)-C(0)OEt, 

-C(0)NH-CH(Me)-C(0)iPr, 

-C(0)NH-CH(Me)-C(0)tBu, 

-C(0)NH-CH(Et)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(O)OH, 

-C(0)NH-C(Me) 2 -C(O)OMe, 

-C(0)NH-C(Me) 2 -C(0)OEt, 

-C(0)NH-C(Me) 2 -C(0)iPr, 

-C(0)NH-C(Me) 2 -C(0)tBu, 

-C(0)NH-CMe(Et)-C(0)OH, 

-C(0)NH-CH(F)-C(0)OH, 

-C(0)NH-CH(CF 3 )-C(0)OH, 

-C(0)NH-CH(OH)-C(0)OH, 

-C(0)NH-CH(cyclopropyl)-C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-C(Me) 2 -C(0)OH, 

-C(0)NH-CF(Me)-C(0)OH, 

-C(0)NH-C(Me)(CF 3 )-C(0)OH, 

-C(0)NH-C(Me)(OH)-C(0)OH, 

-C(0)NH-C(Me)(cyclopropyl)C0 2 H > 

-C(0)NMe-CH 2 -C(O)0H, 

-C(0)NMe-CH 2 -C(0)OMe, 

-C(0)NMe-CH 2 -C(0)OEt, 

-C(0)NMe-CH 2 -C(0)OiPr, 

-C(0)NMe-CH 2 -C(0)tBu, 



WO 2004/048309 



PCT/US2003/035055 



-C(0)NMe-CH(Me)-C(0)OH, 

-C(0)NMe-CH(F)-C(0)OH, 

-C(0)NMe-CH(CF3>C(0)OH, 

-C(0)NMe-CH(OH)-C(0)OH, 

-C(0)NMe-CH(cyclopropyl)-C(0)OH, 

-C(0)NMe-C(Me) 2 -C(0)OH, 

-C(0)NMe-CF(Me)-C(0)OH, 

-C(0)NMe-C(Me)(CF 3 )-C(0)OH, 

-C(0)NMe-C(Me)(OH)-C(0)OH, 

-C(0)NMe-C(Me)(cyclopropyl)-C(0)OH, 

-C(0)-N(Me)-5-tetrazolyl, 



O 






,or 




OH 



O 



4. A compound or a pharmaceutical^ acceptable salt or an ester prodrug 
derivative thereof represented by the formula: 
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wherein; 

said compound is selected from a compound code numbered 1 thru 468, with each 
5 compound having the specific selection of substituents Rg, Rq, L\, L2, and L3 shown 
in the horizontal line following the compound code number, as set out in the following 
Table 1 : 



Table 1 



No. 


Rb 


L3 


L 2 


Ll 


Rc 


1 


tBu 


C(O) 


CH2 


O 


C02Me 


2 


tBu 


CHOH 


CH2 


O 


C02Me 


3 


tBu 


C(Me)OH 


CH2 


0 


C02Me 


4 


tBu 


C(O) 


CH(Me) 


0 


C02Me 


5 


tBu 


CHOH 


CH(Me) 


0 


C02Me 


6 


tBu 


C(Me)OH 


CH(Me) 


0 


C02Me 


7 


tBu 


C(O) 


CH2 


0 


C02H 


8 


tBu 


CHOH 


cm 


0 


C02H 


9 


tBu 


C(Me)OH 


CH2 


0 


C02H 


10 


tBu 


C(O) 


CH(Me) 


0 


C02H 


11 


tBu 


CHOH 


CH(Me) 


0 


C02H 


12 


tBu 


C(Me)OH 


CH(Me) 


0 


C02H 


13 


tBu 


C(O) 


CH2 


0 


C(0)NH2 


14 


tBu 


CHOH 


CH2 


0 


C(0)NH2 


15 


tBu 


C(Me)OH 


CH2 


0 


C(0)NH2 


16 




C(0) 


CH(Me) 


0 


C(0)NH2 


17 


tBu 


CHOH 


CH(Me) 


0 


C(0)NH2 


18 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NH2 
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1 19 


tBu 


1 C(0) 


1 CH2 


O 


1 CfO)NMe2 1 


20 


tBu 


CHOH 


CH2 


O 


CfO)NMe2 


21 


tBu 


C(Me)OH 


CH2 


0 


CfO)NMe2 


22 


tBu 


C(0) 


CHfMe) 


0 


CfO)NMe2 


23 


tBu 


CHOH 


CHfMe) 


o 


CfO)NMe2 1 


24 


tBu 


C(Me)OH 


CHfMe) 


o 


1 CfO)NMe2 1 


25 


tBu 


C(O) 


CH2 


o 




26 


tBu 


CHOH 


CH2 


o 


S-tf*ti*a7o1vl 


27 


tBu 


C(Me)OH 


CH2 


o 


S-tptrn7f*1 vl i 

+J lVvlXCL£iVsl Yl 


28 


tBu 


CfO) 


CHfMe) 


o 


1 S -t ptrn 7n 1 vl 1 


29 


tBu 


CHOH 


CHfMe) 


o 


S -fp fro 7n 1 vl 1 


30 


tBu 


CfMe)OH 


i CHfMe) 


o 


S -tptTjj 7n1 v1 


31 


tBu 


CfO) 


? CH2 


o 


; CfOVNH-S-tph-aynlvl 1 
v> ^v/y-i>i xt." j ** to u azuiy l 


32 


tBu 


CHOH 


CH2 

V-'l. 1 ft 


o 


! PfOV7s]TT-S-tptr?i7n1v1 1 


33 


tBu 


CfMe)OH 


CH2 


o 




34 


tBu 


C(O) , 


CHfMe) 


o 


v~^v-/ y i^xx~j~iciiaz.oiyi 


35 


• tBu 


CHOH 


CHfMe) 

^✓A. A\ *LvAW I 


o 


CfOVNH-^-tetraynlvl I 


36 


tBu 


C(Me)OH 


CHfMe) 


o 


CfO)-NH-5-tetra7n1v1 I 
v^^w j i^xx"«j~icii<izv/iyi I 


37 


tBu 


C(O) 


CH2 


0 


Cf0)NHCH2SO2Me 1 


38 


tBu 


CHOH 


CH2 


O 1 


CfO)NHCH2S02Me 1 

V^V/yiiXXx-'XXALJV^ZrlVlO | 


39 


tBu 


C(Me)OH 


CH2 


o II 


CfO)NHCH2S02Me 1 


40 


tBu 


C(0) 


CHfMe) 


0 


Cf 0)NHCH2 S02Mp 

wyv-Zyi iXX\^XX^.k7V_/Z.lVXVv 1 


41 


tBu 


CHOH 


CHfMe) 


0 


Cf0)NHCH2SO2Me i 


42 


tBu 


C(Me)OH 


CHfMe) 


0 


CfO)NHCH2S02Me 1 


43 


tBu 


C(0) 


CH2 


O 1 


CfO)NHCH2SfO)Me 


44 


tBu 


CHOH 


CH2 


0 


C(0)NHCH2S(0)Me 


45 


tBu 


C(Me)OH 


CH2 


0 


C(0)NHCH2S(0)Me 


46 


tBu 


C(O) 


CH(Me) 


0 


C(0)NHCH2S(0)Me 


47 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHCH2S(0)Me 


48 


tBu 


C(Me)OH 


CH(Me) 


0 I 


C(0)NHCH2S(0)Me 


49 


tBu 


C(0) 


CH2 


0 


C(0)NHCH2CH2S02Me 
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50 


1 ffiu 


1 CHOH 


1 CH2 


1 0 


1 C(0)NHCH2CH2S02Me 

J V #* ~ A A %✓ A AM ^✓A, A *M AW .A. TJ.V 


51 


tBu 

j • 


C(Me)OH 


CH2 


0 


CfO)NHCH2CH2S02Me 


52 


tBu 


C(O) 


CH(Me) 


o 


Cf0)NHCH2CH2S02Me 


53 


tBu 


CHOH 


CHfMe) 


0 


CfO)NHCH2CH2S02Me 


54 


tBu 


C(Me)OH 


CHfMe) 

W AAV ATAV / 


0 


! CfO)NHCH2CH2S02Me 


55 


tBu 


C(0) 


CH2 

1 ^^AAAw 


0 


! CfO)NHCH2CH2SfO > iMe 


56 


tBu 


CHOH 


CH2 

I -A A A* 


0 


I CfO)NHCH2CH2SfO > lMe 


57 


tBu 


C(Me)OH 


CH2 


0 


CfO)NHCH2CH2SfO)Me 

V-r y V-/ J X ^1 X A A XA A X£t O v IX VA V 


58 


tBu 


CfO) 


CHfMe) 


0 


i CfO)NHCH2rH29fTVlMe 

j V^vy /X>X A\^1AZ.V^1 AA-O^Vy JlVl\s 


59 


tBu 


CHOH 


CHfMe) 

^✓A Al A>TA^r # 


0 

1 


II CfO)NHCH2CH?S(fyiMe 

V-» y \J JL^ X AV/A XX» V»»A AZr ly^Vy^lYXG 


60 


tBu 


C(Me)OH 


CHfMe) 


0 


1 CfO"iNHrH2rH?SrOWe 


61 


tBu 


C(0) 


CH2 


0 


i CfO)NHS02Me 


62 


tBu 


CHOH 


CH2 

* -A- AM 


0 


Cf 0)NHS02Me 

~ x a o vy t*L vi c 


63 


tBu 


CfMe)OH 


CH2 

^✓a AM 


0 


w ^ > x x o vy ^ivit/ 


64 


tBu 


C(O) 


CHfMe) 

A A \ A V A * 


' 0 

>✓ 


CfO)NHS02Me 

I Yy /X iX AU\-/**XVX^/ 


65 


! tBu 


CHOH 


CHfMe) 

^■*A>A1 1TXV f 


o 


CfO , iNHS02Mp 

V^\Vy ^1^1 AAO \JJLiyi& 


66 


tBu 


CfMe)OH 


CHfMe) 


o 


rfO^NH^O?Mp 
v^i^^/yiN ixu vy^ivic 


67 


tBu 


CfO) 


CH2 1 


O s 


V-z^V-/ yiNxAO^Vy Jivic 


68 


tBu 


CHOH 


CH2 


0 ! 




69 


tBu 


C(Me)OH 


CH2 


o 


CfO)NHSfO , iMe 


70 


tBu 


C(O) 


CHfMe) 


0 


CfO)NHSfO)Me 


71 


tBu 


CHOH 


CH(Me) 


0 


CfO)NHSfO)Me 


72 


tBu 


C(Me)OH 


CH(Me) 


0 


CfO)NHSfO)Me 


73 


tBu 


C(O) 


CH2 


0 


CfO)NHS02Et 

vy yx ixxkJ v/AXwi 


74 


tBu 


CHOH 


CH2 

A 1 M | 


0 I 


CfO)NHS02Et 

w^vy yx lXXUVAXvl 


75 


tBu 


C(Me)OH 


CH2 


0 


C(0)NHS02Et 


76 


tBu 


c(O) 1 


CH(Me) 


0 


C(0)NHS02Et 


77 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHS02Et 


78 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHS02Et 


79 


tBu 


c(O) 1 


CH2 


0 


C(0)NHS(0)Et 


80 


tBu 


CHOH 


CH2 


0 


C(0)NHS(0)Et 
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81 


tBu 


C(Me)OH 


CH2 


1 ° 


1 C(0)NHS(0)Et 1 


82 


tBu 


C(0) 


CH(Me) 


0 


C(0)NHS(0)Et 


83 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHS(0)Et 


84 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHS(0)Et 


85 


tBu 


C(O) 

> * 


CH2 


0 


C(0)NHS02iPr 


86 


tBu 


CHOH 


CH2 


0 


C(0)NHS02iPr 


87 


tBu 


C(Me)OH 


CH2 


0 


C(0)NHS02iPr 


88 


tBu 


C(O) 


CH(Me) 


0 


C(0)NHS02iPr 


89 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHS02iPr 


90 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHS02iPr 


91 


tBu 


C(O) 

v. / 


CH2 


0 


C(0)NHS(0)iPr 


92 


tBu 


CHOH 


CH2 


0 


C(0)NHSfO)iPr 


93 


tBu 


C(Me)OH 


CH2 


0 


CfO)NHS(0)iPr 


94 


tBu 


C(O) 


CH(Me) 


! O 


C(0)NHSfO)iPr 


95 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHS(0)iPr 


96 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHS(0)iPr 


97 


tBu 


C(O) 


CH2 


0 


C(0)NHS02tBu 


98 


tBu 


CHOH 


CH2 


0 


C(0)NHS02tBu 


99 


tBu 


C(Me)OH 


CH2 


0 


C(0)NHS02tBu 


100 


tBu 


C(O) 


CH(Me) 


0 


C(0)NHS02tBu 


101 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHS02tBu 


102 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHS02tBu 


103 


tBu 


C(O) 


CH2 


0 


C(0)NHSfO)tBu 


104 


tBu 


CHOH 


CH2 


0 


C(0)NHS(0)tBu 


105 


tBu 


C(Me)OH 


CH2 


0 


C(0)NHSfO)tBu 


106 


tBu 


C(O) 


CH(Me) 


0 


C(0)NHS(0)tBu 


107 


tBu 


CHOH 


CH(Me) 


0 


C(0)NHS(0)ffiu 


108 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)NHS(0)tBu 


109 


tBu 


C(O) 


CH2 


0 


CH2NHS02Me 


110 


tBu 


CHOH 


CH2 


0 


CH2NHS02Me 


111 


tBu 


C(Me)OH 


CH2 


0 


CH2NHS02Me 
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112 



113 



114 



115 



tBu 



tBu 



tBu 



tBu 



C(0) I CH(Me) I O 



CHOH CH(Me) O 



C(Me)OH CH(Me) O 



C(0) 



CH2 



O 



CH2NHS02Me 



CH2NHS02Me 



CH2NHS02Me 



CH2NHS(0)Me 



116 



117 
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347 



348 
349 



350 



351 
352 



353 



tBu 



tBu 
"tBu 



tBu 
"tBu 
"tBu 



tBu 



tBu 
"tBu 
"tBu 
iBu 



tBu 



tBu 



tBu 



tBu 



tBu 
tBu 



tBu 
"tBu 
"tBu 
"tBu 
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CHOH 



tBu C(Me)OH 



tBu 



C(O) 
CHOH 



tBu 
"tBu 



tBu 



tBu 
"tBu 
"tBu 



C(Me)OH 
C(0) 
CHOH 



tBu C(Me)OH 



C(0) 



CHOH 
C(Me)OH 
C(0) 
CHOH 
C(Me)OH 



C(0) 
CHOH 



CH(Me) 



CH(Me) 
CH2 
CH2 



CH2 
CH(Me) 
CH(Me) 



CH(Me) 



CH2 



CH2 
CH2 
CH(Me) 
CH(Me) 
CH(Me) 



O 



O 



O 



tBu C(Me)OH 



C(0) 



CHOH 
C(Me)OH 
C(0) 
CHOH 
C(Me)OH 
C(0) 



CH(Me) 



CHOH 



C(Me)OH 



CHOH 



C(Me)OH 
C(0) 
CHOH 



CH(Me) 
CH(Me) 
CH2 
CH2 
CH2 
CH(Me) 



CH(Me) 



O 



CH(Me) 
CH2 



CH2 



CH2 
CH(Me) 
CH(Me) 



O 



CH2CH2S(0)Et 



CH2CH2S(0)Et 
CH2CH2CH2S(0)2Et 



CH2CH2CH2S(0)2Et 



CH2CH2CH2S(0)2Et 



CH2CH2CH2S(0)2Et 



CH2CH2CH2S(0)2Et 



CH2CH2CH2S(0)2Et 



CH2CH2CH2S(0)Et 



CH2CH2CH2S(0)Et 



CH2CH2CH2S(0)Et 



CH2CH2CH2S(0)Et 



CH2CH2CH2S(0)Et 
CH2CH2CH2S(0)Et 



CH2S(0)2iPr 
CH2S(0)2iPr 
CH2S(0)2iPr 



CH2S(0)2iPr 



CH2S(0)2iPr 
CH2S(0)2iPr 
CH2S(0)iPr 
CH2S(0)iPr 
CH2S(0)iPr 
CH2S(0)iPr 



CH2S(0)iPr 



CH2S(0)iPr 
CH2CH2S(0)2iPr 



CH2CH2S(0)2iPr 



CH2CH2S(0)2iPr 



CH2CH2S(0)2iPr 



CH2CH2S(0)2iPr 
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1^4 


tBu 


CfMe.OH 


CHfMel 


0 

X^ 


CH2CH2SC0 > )2iPr 


1^ 


tBu 




CH2 


O 


CH2CH2SCO)iPr 


ISA 


tRll 

u_>u 


PHOH 


CH2 


O 


CH2CH2SfO > )iPr 


1^7 








0 


CH2CH2Si*0)iPr 


3D© 


tRu 

IDU 






O 

Vy 


CH2CH2SCO > liPr ! 


15Q 

Jjy 


fRn 

LDU 


VyXl Vy 1 A 




O 

vy 


CH2CH2Si / 0 > liPr 


30U 


1X3 U 


PfMpWH 




O 


CH2CH2Sf(TtiPr 


1A1 
301 


fRn 
LDU 




PH? 


O 
vy 


PH2SrO > i2tBu 


1£7 
30Z 


LDU 


v^nun 


PR9 


vy 


PH2SrOi2tBu 


K1 
303 


ldu 


v^ v ivxe / vyxl 


PW9 


n 

vy 




304 


LDU 


pffYl 




Vy 




1£< 

30D 


LDU 




pwfA/fpi 

i^xx^ivic j 


o 


PH9Sr0.9tRu 


1A< 


LDU 


pnv/fp^nw 


pwnvf^ 

vyxltiviC J 


O 
\J 


VviiZ«tj^vy u 


1A7 

30/ 


LDU 




PW9 


vy 


v-'ix*»vj^vy yvJL>u> 


1AC 
305 


LDU 






n 

vy 


PH2Sf > 0,tBu 

VvA 1Z»UI V/ JUL/ 14, 


1£G 

3oy 


LDU 


p/A/fp^nw 


PH9 


n 

vy . 


CH2SCO^tBu 

V/lXXfO\ V J UJ V4 


17ft 
3 /U 


LDU 


p/tyi 




Vy 


PH2S('0 > ltBu 

v/iju>u^vy ju-fi* 


171 
3/1 


LDU 


PPTOH 

v^ixVyTi 




n 

Vy 


CH2SCOitBu 

v^i. xX> Ly y^vy j ixy 14 


3 /Z 


LDU 


Vy^ivic jun 




n 

W 


CH2SrOitBu 

VvXx^iyyvy j \-i~J v* 


171 
3 /3 


LDU 




PH9 


vy 


PH2CH2 Sro^2tBu 


17A 
3 IH 


fRn 
LDU 




PH? 


Vy 


PH2CH2SfO > >2tBu 


17^ 
3 /D 


LDU 




PH9 


Vy 


PH2CH2Sr0^2tBu 


17£ 
3 /O 


fRn 
LDU 




V^XXllYXCy 


Vy 


PH2CH2SrO»2tBu 


177 


fRn 
LDU 




vyxx^ivxc ) 


vy 


CH2CH2Sr0^2tBu 


17Q 
3 /5 


fRn 

IDU 




PWMpi 

VylXlIYiC ) 


VJ 


CH2CH2SrO>2tBu 

v^xxxv \vii*.»j^vy ^luju 


379 


tBu 




CH2 


0 

vy 


CH2CH2S(0)tBu 


380 


tBu 


CHOH 


cm 


0 


CH2CH2S(0)tBu 


381 


tBu 


C(Me)0H 


CH2 


0 


CH2CH2S(0)tBu 


382 


tBu 


C(0) 


CH(Me) 


0 


CH2CH2S(0)tBu 


383 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2S(0)tBu 


384 


tBu 


C(Me)0H 


CH(Me) 


0 


CH2CH2S(0)tBu 
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JO J 


tRn 


CfOi 


CH2 


0 


CH2CH2S(0)2NH2 


jov 


tRu 


CHOH 


CH2 


0 


CH2CH2S(0)2NH2 




tRn 


CfMe^OH 


CH2 


0 


CH2CH2S(0)2NH2 


388 






CHflVlei 

\-/X 1I1Y1V J 


0 


CH2CH2S(0)2NH2 


380 


IDU 


CHOH 


CHfMo) 


0 


CH2CH2S(0)2NH2 




tRn 
IDU 




CHfMe) 


o 


CH2CH2S(0)2NH2 




IDU 




CH2 


o 


CH2CH2S(0)NH2 


$yL 


IDU 




PH? ~ 


0 


CH2CH2S(0)NH2 




IDU 






o 


CH2CH2S(0)NH2 


1QA 

oy^ 


idu 




v^x x^j.vx v y 


o 


CH2CH2S(0)NH2 




tRn 
IDU 


V^XXVyXX 


PHfMei 


o 


CH2CH2S(0)NH2 




IDU 




PHfMei 


o 


CH2CH2S(0)NH2 


jy 1 


fRn 
IDU 


PfCfi 


PH2 


o 


CH2CH2S(0)2NMe2 




IDU I 




PH2 


o 


CH2CH2SCO)2NMe2 


jyy 


IDU 


Pnv/TfAOH 

C\lVlCJl-/XX 


PH2 


o 


CH2CH2SfO)2NMe2 


4UU 


IDU 

i 






o 


CH2CH2S(0)2NMe2 


4U1 


tRn 

IDU 




PHfMei 

I^XX^IYXC ) 


o 


CH2CH2SCO)2NMe2 


A AO 


IDU 




V^XX^lYXv J 


o 


CH2CH2S(0)2NMe2 


4lO 


tRn 
IDU 




PH2 

wli4 


o 


CH2CH2S(0)NMe2 


Art/1 
4U4 


+Rn 
IDU 


v^xxv-/rx 


PH2 


o 


CH2CH2S(0)NMe2 


AfK 
4UD 


tRn 
IDU 




PH2 


o 


CH2CH2S(0)NMe2 


Art£ 
4U0 


tRn 
IDU 




PHHVIei 


o 


CH2CH2S(0)NMe2 


4U/ 


tRn 
IDU 




PHfMei 


o 


CH2CH2S(0)NMe2 


4U5 


tRn 
IDU 






o 


CH2CH2S(0)NMe2 


AAQ 

4uy 


tRn 
IDU 




PH2 


o 


C(0)CH2S(0)2Me 


410 


tBu 


CHOH 


CH2 


0 


C(0)CH2S(0)2Me 


411 


tBu 


C(Me)OH 


CH2 


0 


C(0)CH2S(0)2Me 


412 


tBu 


C(0) 


CH(Me) 


0 


C(0)CH2S(0)2Me 


413 


tBu 


CHOH 


CH(Me) 


0 


C(0)CH2S(0)2Me 


414 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)CH2S(0)2Me 


415 


tBu 


C(0) 


CH2 


0 


C(0)CH2S(0)Me 
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416 


tBu 


CHOH 


1 CH2 


1 o 

t 


C(0)CH2S(0)Me 

X f X w 


417 


tBu 


C(Me)OH 


CH2 


0 


C(0)CH2S(0)Me 


418 


tBu 


C(0) 


CH(Me) 


0 


C(0)CH2S(0)Me 


419 


tBu 


CHOH 


CH(Me) 


0 


C(0)CH2S(0)Me 


420 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)CH2S(0)Me 


421 


tBu 


C(O) 


CH2 


0 


C(0)CH2CH2S(0)2Me 


422 


tBu 


CHOH 


CH2 


0 


C(0)CH2CH2S(0)2Me 


423 


tBu 


C(Me)OH 


CH2 


0 


C(0)CH2CH2S(0)2Me 


424 


tBu 


C(0) 


CHfMe) 


0 


C(0)CH2CH2S(0)2Me 


425 


tBu 


CHOH 


CH(Me) 

\ X w 


0 


C(0)CH2CH2S(0)2Me 


426 


tBu 


C(Me)OH 


CH(Me) 


0 


C(0)CH2CH2S(0)2Me 


427 


tBu 


C(O) 


CH2 


0 


C(0)CH2CH2S(0)Me 


428 


tBu 


CHOH 


CH2 


0 


C(0)CH2CH2S(0)Me 


429 


tBu 


C(Me)OH 


CH2 


0 


C(0)CH2CH2S(0)Me 


430 


tBu 


C(O) 


CH(Me) 


0 


C(0)CH2CH2S(0)Me 


431 


tBu 


CHOH 


CH(Me) 


0 


C(0)CH2CH2S(0)Me 


432 


tBu 


C(Me)OH 


CH(Me) 


o 


C(0)CH2CH2S(0)Me 


433 


tBu 


C(0) 


CH2 


0 


CH2CH2CH2S(0)2NH2 


434 


tBu 


CHOH 


CH2 


0 


CH2CH2CH2S(0)2NH2 


435 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2CH2S(0)2NH2 


436 


tBu 


C(O) 


CH(Me) 


0 


CH2CH2CH2S(0)2NH2 


437 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2CH2S(0)2NH2 


438 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2CH2S(0)2NH2 


439 


tBu 


c(O) 1 


CH2 


0 


CH2CH2CH2S(0)NH2 


440 


tBu 


CHOH 


CH2 


0 


CH2CH2CH2S(0)NH2 


441 


tBu 


C(Me)OH 


CH2 


0 


CH2CH2CH2S(0)NH2 


442 


tBu 


C(0) | 


CH(Me) 


0 


CH2CH2CH2S(0)NH2 


443 


tBu 


CHOH 


CH(Me) 


0 


CH2CH2CH2S(0)MH2 


444 


tBu 


C(Me)OH 


CH(Me) 


0 


CH2CH2CH2S(0)NH2 


445 


tBu 


c(0) 1 


CH2 


CH2 


1 ,3 ,4-oxadiazolin-2-one-5-yl 


446 


tBu 


CHOH 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 
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447 


tBu 


1 C(Me)OH 


1 CH2 


CH2 


1 iS^-oxadiazoliii^-one-^-vl 


448 


tBu 


1 C(0) 


CH(Me) 


CH2 


1 l»3»4-oxadiazolin-2-one-5-v1 


449 


tBu 


CHOH 


CH(Me) 


CH2 


1 1 .3.4-oxadiazo1in-9-nnp-S-\/1 


450 


tBu 


C(Me)OH 


CH(Me) 


CH2 


! 1 •3.4-oxadia7ol'in-9-nnf»-S-\/l 


451 


tBu 


C(0) 


CH2 


CH2 


1 l*3.4-oxadia7o1in-9-thinTif*-^-vl 


452 


tBu 


CHOH 


CH2 


CH2 


13 4-oxadia7olin-9-tTiir>nA ^ x/1 


453 


tBu 


C(Me)OH 


CH2 


CH2 


1 1 3 4-ox»dia7n1 rn-9-fhi rm** ^ i/l 


454 


tBu 


C?0) 

J 


CH(Me) 


CH2 


i , jj^-uAamazuim-z-unone-o-yi 


455 


tBu 


CHOH 


CH(Me) 


CH2 


*■ > > vyvauiazjUix I J- z - UllOILG - D - yl 


456 


tBu 


C(Me)OH 


CH(Me) 


CH2 


J- j- 7 ? » vA.auiazuilll-Z~llllUIlC*- J~Yx 


457 


tBu 


C(O) 


CH2 


CH2 




458 


tBu 


.CHOH 


CH2 


CH2 


imidfl7'nliHinp-9 4-ffirm#» ^ 


459 


tBu 


C(Me)OH 


CH2 


CH2 


irnidazolidine-9 4-Hinnf>_*\-\/1 


460 


tBu 


C(0) 


CH(Me) 


CH2 


iiTiida7o1iHirif»-9 \/1 


461 


tBu 


CHOH 


CH(Me) 


CH2 


imidazolidinp-9 4-Hinnf»-^ vl 


462 


tBu 


C(Me)OH 


CH(Me) 


CH2 




463 


tBu \ 


cToS 1 


(TJ9 f 




isoxazoI-3-ol-5-yl 


464 


tBu 


CHOH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


465 


tBu [ 


C(Me)OH 


CH2 1 


CH2 


isoxazoI-3-oI-5-yl 


466 


tBu 


c(0) 1 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468 




C(Me)OH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 



5. A compound or a pharmaceutically acceptable salt or an ester prodrug 
derivative thereof represented by the formula: 
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said compound is selected from a compound code numbered 1 A thru 468 A, with each 
compound having the specific selection of substituents Rb> Rc> L b L 2, and L3 shown 
in the row following the compound code number, as set out in the following Table 2 : 



5 Table 2 







L3 


L2 


Ll 


Rc 


1A 


tBu 


C(O) 


CH2 


CH2 


C02Me 


2A 


tBu 


CHOH 


CH2 


CH2 


C02Me 


3A 


tBu 


C(Me)OH 


CH2 


CH2 


C02Me 


4A 


tBu 


C(0) 


CH(Me) 


CH2 


C02Me 


5A 


tBu 


CHOH 


CH(Me) 


CH2 


C02Me 


6A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C02Me 


7A 


tBu 


C(O) 


CH2 


CH2 




8A 


tBu 


CHOH 


CH2 


CH2 


C02H 


9A 




C(Me)OH 


CH2 


CH2 


C02H 


10A 


tBu 


C(O) 


CH(Me) 


CH2 


C02H 


11A 


tBu 


CHOH 


CH(Me) 


cm 


C02H 


12A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C02H 


13A 


tBu 


C(0) 


CH2 


CH2 


C(0)NH2 


14A 


tBu 


CHOH 


CH2 


CH2 


C(0)NH2 


15A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NH2 


16A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)NH2 


17A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)NH2 


18A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NH2 


19A 


tBu 


C(O) 


CH2 


CH2 


C(0)NMe2 


20A 


tBu 


CHOH 


CH2 


CH2 


C(0)NMe2 


21A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NMe2 
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P22A 


tBu 


1 C(0) 

1 


CH(Me) 


CH2 


CfO)NMe2 


23A 


tBu 


CHOH 


CH(Me) 


CH2 


CfO)NMe2 


24A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CfO)NMe2 


25A 


tBu 


C(0) 


CH2 


CH2 


S-tetnizolvl 


26A 


tBu 


CHOH 


CH2 


CH2 


5-tetrazolvl 


27A 


tBu 


C(Me)OH 


CH2 


CH2 


5-tetrazolvl 


28A 


tBu 


C(0) 


CH(Me) 


CH2 


5 -tetrayol vl 


29A 


tBu 


CHOH 


CH(Me) 


CH2 


5-tetrazolvl 


30A 


tBu 


C(Me)OH 


CHfMe) 


CH2 


5-tetrazolvl 


31A 


tBu 


C(O) 


CH2 


CH2 


Cf 0)-NH-5 -tetrazol vl 


32A 


tBu 


CHOH 


CH2 


CH2 


CfOVNH-5-tetrazolvl 


33A 


tBu 


C(Me)OH 


CH2 


CH2 


CfOVNH-5-tetrazolvl 


34A 


tBu 


C(O) 


CHfMe) 


CH2 


CfOVNH-5-tetrazolvl 


35A 


tBu 


CHOH 


CHfMe) 


CH2 


CfOVNH-5-tetrazolvl 


36A 


tBu 


C(Me)OH 


CHfMe) 


CH2 


Cf 0)-NH-5-tetrazolvl 

^^V/^ 1111 IvUui^vl y 1 


37A 


tBu 


C(O) 


CH2 


CH2 


CfO)NHCH2S02Me 

v 71 1 1 1 VI ll> U V^f 1V1 w 


38A 


tBu 


CHOH 


CH2 


CH2 


Cf 0)NHCH2SO2Me 

v_xy vx ^liiivii^ij vy^xviv 


39A 


tBu 


C(Me)OH 


CH2 


CH2 


Cf 0)NHCH2 S 02Me 

v y* iHvlliiLjVAlTlb 


40A 


tBu 


C(O) 


CHfMe) 


CH2 


CfO)NHCH2S02Me 


41A 


. tBu 


CHOH 


CH(Me) 


CH2 


CfO)NHCH2S02Me 


42A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CfO)NHCH2S02Me 


43A 


tBu 


C(O) 


CH2 


CH2 


CfO)NHCH2SfO)Me 


44A 


tBu 


CHOH 


CH2 


CH2 


CfO)NHCH2SfO)Me 


45A 


tBu 


C(Me)OH 


CH2 


CH2 


CfO)NHCH2SfO)Me 


46A 


tBu 


C(O) 


CHfMe) 


CH2 


CfO)NHCH2SfO)Me 

yiiiivii/SnUi vy iivit/ 


47A 


tBu 


CHOH 


CH(Me) 


CH2 


CfO)NHCH2SfO)Me 


48A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)NHCH2S(0)Me 


49A 


tBu 


C(O) 


CH2 


CH2 


C(0)NHCH2CH2S02Me 


50A 


tBu 


CHOH 


CH2 


CH2 


C(0)NHCH2CH2S02Me 


51A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)NHCH2CH2S02Me 


52A 


tBu 


C(O) 


CH(Me) 


CH2 


C(0)NHCH2CH2S02Me 
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53A 


TJjU 


PUAU 




CH2 


CCO"lNHCH2CH2S02Me 


CA A 

54A 






PRfTV/Tp^ 


PH2 


C(OYNfflCH2CH2S02Me 


CC A 

55 A 


toll 


PffY\ 


Oriz 


PH? 




56A 


tbu 


punu 


UxiZ 


PR9 




57A 


tbu 


L^MejUri 


UriZ 


PR9 
UriZ 




CO A 

58A 


tBu 


C(O) 








rn a 

59A 


tBu 


CJntUri 




LnZ 


p^r>MvrRpR?pR? ^sro^Mp 


60A 


tBu 






pun 
UriZ 


P/Tl^MPPH? PR9 vT/ r ^^Me 


61A 


tBu 


C(O) 


CJriZ 


UriZ 


K^\\J ^INrioL/ZiVlc 


62A 


tBu 


CrlUrl 


CriZ 


UriZ 




63A 


tBu 


C(Me)(Jii 


CriZ 


UriZ 


V^^W JIN n O WZIYIC 


r a a 

64A 


tBu 


C(0) 




UriZ 


v^^vj jiNriovJZiVie 


65A 


tBu 


CHOri 


Crl(JVle; 


UriZ 


P/TiMxTRQn9Mf» 
JINrlov/ZlVIC 


66A 


tBu 






UriZ 




61 A 


tBu 


C(O) 


PUT 


UriZ 




68A 


tBu 


PUAU 

CrlUrl 


UriZ 


UriZ 




69A 


tBu 


C(Me)UH 


UriZ 


UriZ 




^7 A A 

70A 


A*Dma 

tBu 


C(O) 


Uri(Me) 


UxlZ 


V^^VJ JiNno v Vy J1VIC 


11 A 

71A 


AID.. 

tBu 


CrlUH 


Uri(Me ) 


UrlZ 


V/^VJ JIN XI O v v7 JiVIC 


72A 


tBu 


C(Mej(Jrl 
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976A 

Z / VJ-TV. 


tBu 


CfMeX)H 


CH(Me) 


CH2 


CH2S(0)Me 


977A 
z / / /\ 


tBu 




CH2 


CH2 


CH2CH2S(0)2Me 


97R A 
z / OrV. 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2Me 


970A 


tBu 


CfMeiOH 

V\ I'Av /VIA 


CH2 


CH2 


CH2CH2S(0)2Me 


9R0A 


tBu 


CfO^ 


CHfMe) 


CH2 


CH2CH2S(0)2Me 


981 A 


tBu 

LJ-J LI 


CHOH 


CHfMe) 

x»^ j. V / 


CH2 


CH2CH2S(0)2Me 


9R9A 


tBu 


CfMe'iOH 


CHfMe) 


CH2 


CH2CH2S(0)2Me 


98^A 


tBu 

1>X*/ IX 


CfO) 


CH2 


CH2 


CH2CH2S(0)Me 


284A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)Me 


98SA 


tBu 


CfMe)OH 


CH2 


CH2 


CH2CH2S(0)Me 


286A 

ZOVJ/T. 


tBu 


CfO) 


CH(Me) 


CH2 


CH2CH2S(0)Me 


987A 

ZO / /Tk. 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)Me 


9RRA 


tBu 


CfMe^OH 


CHfMe) 


CH2 


CH2CH2S(0)Me 


289A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2CH2S(0)2Me 


290A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2CH2S(0)2Me 


291 A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2CH2S(0)2Me 


292A 


tBu 


C(O) 


CH(Me) 


CH2 


CH2CH2CH2S(0)2Me 


293A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2CH2S(0)2Me 


294A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2CH2S(0)2Me 
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295A 


tBu 


C(0) 


CH2 


CH2 


CH2CH2CH2S(0)Me 


296A 


tBu 


CHOH 

A * X^ A 


CH2 

a aa* 


CH2 


CH2CH2CH2S(0)Me 


297A 


tBu 


CfMe)OH 

-4- ▼ AV * 


CH2 


CH2 


CH2CH2CH2S(0)Me 


298A 


tBu 

LX-* t* 


ceo) 


CHfMe) 


CH2 


CH2CH2CH2S(0)Me 


299A 


tBu 


CHOH 


CHfMe} 


CH2 


CH2CH2CH2S(0)Me 


3 00 A 


tBu 


CflVlVlOH 


CHfMe) 

WX iiiriv f 


CH2 


CH2CH2CH2S(0)Me 


101 A 


tBu 


CfO^ 


CH2 

WX 1 * * 


CH2 


CH2S(0)2Et 


302A 


tBu 

vxJ L* 


CHOH 


CH2 

X XX< 


CH2 


CH2S(0)2Et 


103A 


tBu 


CfMe^OH 

v^llVXV J V^X X 


CH2 

VVX iA 


CH2 


CH2S(0)2Et 


104A 


tRu 

IJJ Li 




CHCMe^ 

V^X LJITIV 1 


CH2 


CH2SCO > )2Et 


30SA 


tBu 


CHOH 


CHfMe) 

v-»x xi iTiv y 


CH2 


CH2S(0)2Et 


106 A 


tRu 


CfMe)OH 


CHfMei 

V> X XI 1T1V I 


CH2 


CH2SCO)2Et 


107A 


tRu 

IJ-J Li 


CfO^ 


CH2 


CH2 


CH2SfO)Et 


30RA 


tRu 


CHOH 


CH2 

\^X X* « 


CH2 


CH2S(0)Et 


309A 

JU7A 


tRu 

li-J Li 


CfMe^OH 


CH2 


CH2 


CH2S(0)Et 


iioa 


tRu 


c(Oi 


CHfMe} 


CH2 


CH2S(0)Et 


31 1 A 


tRu 

LUU 


CHOH 

\— 'X iv/i X 


CHCMe^ 


CH2 


CH2S(0)Et 


312A 


tRu 

Li-/ Li 


CfiVurlOH 

V'liVlV 1 V^X X 


CHfMei 


CH2 

JL XX> 


CH2S(0)Et 


313A 


tBu 

LU Li 


ceo^ 


CH2 


CH2 


CH2CH2S(0)2Et 


314A 


tBu 


CHOH 


CH2 


CH2 

V*/A A**-* 


CH2CH2S(0)2Et 


315A 


tBu 

LJU/ Li 


CCMe^OH 


CH2 


CH2 

VIA*' 


CH2CH2S(0)2Et 


316A 


tBu 

L 1— ' Li. 


C(O) 


CHflVIe) 


CH2 


CH2CH2S(0)2Et 


317A 


tBu 

LU Li 


CHOH 


CHflVle) 


CH2 


CH2CH2SfO)2Et 


318A 


tBu 


CfMelOH 


CHfMei 


CH2 


CH2CH2S(0)2Et 


319A 


tBu 

LXJ L* 




CH2 


CH2 


CH2CH2S(0)Et 


320A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)Et 


321A 


tBu 


C(Me)0H 


CH2 


CH2 


CH2CH2S(0)Et 


322A 


tBu 


C(0) 


CH(Me) 


CH2 


CH2CH2S(0)Et 


323A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)Et 


324A 


tBu 


C(Me)0H 


CH(Me) 


CH2 


CH2CH2S(0)Et 


325A 


tBu 


C(0) 


CH2 


CH2 


CH2CH2CH2S(0)2Et 
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^96A 








CH2 


CH2CH2CH2SfO , )2Et 


^97A 


U/U 


fYMeiOH 


VXXZ 


CH2 


CH2CH2CH2SfOi2Et 


19fi A 


IDU 






CH2 


CH2CH2CH2S( r O')2Et 


19QA 


LDU 


vxxv_/xx 


vri^ivxc j 


PH2 


CH2rH2rH2SfO»2Et 




LDU 


v^iivi c y vxx 


PTKMp^ 
v^xx x ivio j 


PH2 

VXXZ, 


CH2rH2CH2SCOi2Et 


^11 A 
jj 1A 


LDU 




PP9 

vXXZ, 


TH2 

VXXZ. 


CH2rH2rH2SCOiEt 




LDU 


vxxvjxt 


PTJ9 

vxxz 


PH2 

V^X 1Z t 


CH2rH2rH2SCOiEt 


111 A 
333A 


U3U 


v^^iVxcjL/ri 


PW9 


PFF9 


rH2rH2rH2sroiFt 

v^xxz v^xxZiV-f x xzoy^vj ji^v 


334A 


VDU 






PTT9 


PN9 PH9 PH9 S iF t 

V^XXZ. l^XXZ, V^XXZ O ^ v/ yXv I 


11^ A 
33DA 


LDU 




vJniJVxc ) 


PW9 

LvXXZ, 


PR9Pl i r9PH9 SCO iFt 

v^X^LZiV»>XXZV>XXZO^V-' JLjv 


330A 


idu 




vlx v lVlC j 


P149 


PTT9PTT9PH9SrOiFt 

v^XXZ,v^XXZv^XXZv3^V-/ yX3l 


HO A 

33 /A 


LDU 


P/TYl 


Lvinz 


PH9 

vxxZ, 




11Q A 

33oA 


idu 






PR9 


pTJ9QrO)9iPr 

Vw/XXZO^W JAIL I 


11G A 

33yA 


idu 


i^livie jL/xi 


PW9 


PU9 


PW9cT)i9iPr 

V^XXZO^V/ JZ»LX 1 


i/in A 
34UA 


LDU 


v(u; 




PTT9 


PH9SrOi2iPr 


1/11 A 
341A 


fD n 
LDU 


vxlvJxx 




PR9 


PH9S^0^2^Pr 


1/f 0 A 

34ZA 


Idu 




vn v jvxe ^ 


PT49 


v~/Xxzo^\w/ ^zxx i 


1/11 A 
343A 


LDU 




PM9 


PW9 


PH9SrOiiPr 

Viii.0^w ylX 1 


1/t 4 A 
3 44 A 


IDU 


vxxvJxx 


PW9 
vxxz. 


PPT9 


vi xZkJ^v-/ yix i 


1/1^ A 
343A 


IDU 


L^JVlG ^v^n 


PW9 

\-/XXZ. 


PH9 


PH2SfOiiPr 


34DA 


IDU 


P/T>i 


PFTfN/fpi 

\-/XXllViC y 


PH9 


CH2S(OiiPr 


1/17 A 
34 /A 


IDU 


v^nun 


PTjfM>i 

vraiivic j 


PTT9 


Vo'XXZvLJl JL± X 


1A8 A 


LDU 


vtivxc j\jn 


vxxiivxv ^ 


PH9 


rH2SrO»iPr 

vi-t«< iji vy * 


1AQ A 
3 427 A 


LDU 




vxxz 


PPT9 


rH2CH2SfO)2iPr 

V^xx4>v»^x AZfU^v/y^iJ. x 


3JUA 


IDU 


VXXWXX 


PR9 


PM9 

V-/XXZ 


PH2rH2Si'0»2iPr 

VXXZ/ VlXZtj^v/ yzxx x 


351A 


tBu 


CflVIeiOH 


CH2 


CH2 


CH2CH2S(0)2iPr 


352A 


tBu 


C(0) 


CH(Me) 


CH2 


CH2CH2S(0)2iPr 


353A 


tBu 


CH0H 


CH(Me) 


CH2 


CH2CH2S(0)2iPr 


354A 


tBu 


C(Me)0H 


CH(Me) 


CH2 


CH2CH2S(0)2iPr 


355A 


tBu 


C(0) 


CH2 


CH2 


CH2CH2S(0)iPr 


356A 


tBu 


CH0H 


CH2 


CH2 


CH2CH2S(0)iPr 
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JJ /A 


LDU 




Uxiz 




PW9 PH9 ^/'O^iPr 
v-nz L^XIZ 1 


3;>oA 


LDU 






TR9 


PW9PPT9^^n^iPr 
l^iXZV^ClZo^V-/ jlr 1 




IDU 




PUPNA^A 




PT49PR9 ^/'O^iPr 
lsXlZl_/XXZ o^v-/^LT 1 


36UA 


LDU 




K^ri(MQ ) 


PW9 




1£L\ A 

iolA 


VDU 


pfrv\ 




LvIlZ 


PT-T9 Q/YY\9fRn 


3 62 A 


toll 


UJtiUrl 


CiiZ 






363A 


tr>U 




Uiiz 


PUT 


ppT9Q/ r ^^^9tRll 


1£ZA A 

364A 


tbu 


C(O) 




pwo 


L^xIZq^U ^ZlT>U 


365A 


tbu 


CriUri 


/^TJ/X A^ 

Cri(Me j 


L^JnLZ 


L/XlZo^C jZlOU 


3 66 A 


tbu 




OJd(Mej 


Criz 


v^rlzo^U JZldU 


367A 


tBu 


C(O) 


Cxiz 


pun 
Criz 


Cxizo(<JjtDU 


3 68 A 


tBu 


CHUM 


Criz 


LrlZ 




3 69 A 


tBu 


C^MeJUri 


Criz 






370A 


tBu 


C(0) 


Cri(Me) 


Criz 


\^rlzo^\J jttSU 


371A 


tBu 


ChLOri 




PUT 


UxIzo^L/JudU 


3 72 A 


tBu 


C(Me)Url 


Cri(Me) 


Cxiz 


V^rlZD^JtoU 


373A 


tBu 


C(0) 


uriz 




Unzv^xlZo^vy^zirJU 


3 74 A 


tBu 




Criz 


puo 


PMO P*H9 Q tRn 


a 

375A 


tBu 




UrlZ 


UiiZ 


pun nxJO Q/^9+Ri i 


3 76 A 


tbu 




Ui1\JVLe ) 


PUT 


L,rizv^xiz o ^ w ^zii3U 


inn a 


tbu 


pxjrYiJ 




ptro 


PTJ9 PIJ9 C fYYl9 tRi i 
L/11ZUjT.Zo^w^ZLDU. 


mo a 
37oA 


tbu 


C(MejUri 




puto 
CriZ 


l^nZV^XlZO^vJ ^Zl£>U 


nr* a 
379A 


tbu 




CriZ 


PIJO 

Criz 


PTT9 PU9 Q/'H 


•5 OA A 

3oUA 


tbu 


CrlUxi 


PTJO 


L/riz 


PT4*9 P T49 Q /'O^Ri i 


3S1A 


tbu 




CriZ 


Crlz 


Ptf 9PW9 Q/Yl VPii 




LDU 


even 






CH2CH2SfO > ltBu 


383A 


tBu 


CHOH 


CH(Me) 


CH2 


CH2CH2S(0)tBu 


384A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


CH2CH2S(0)tBu 


385A 


tBu 


C(O) 


CH2 


CH2 


CH2CH2S(0)2NH2 


386A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2S(0)2NH2 


387A 


tBu 


C(Me)OH 


CH2 


CH2 


CH2CH2S(0)2NH2 
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1 QQ A 

3ooA 


LOU 






CH2 


CH2CH2S(0)2NH2 


i on a 

3 89 A 


LOU 






CH2 


CH2CH2SfO)2NH2 


39UA 


LOU 






CH2 


CH2CH2SfO)2NH2 


ini a 
391A 


tOU 


CfCW 


PW2 


CH2 


CH2CH2SfO > )NH2 


392 A 


tOu 


pwovr 




CH2 


CH2CH2SCO)NH2 


393A 


ldu 


pfMpAnu 


PW9 


CH2 


CH2CH2SfO , )NH2 


394A 


tou 


pffYi 




vi A*£> 


CH2CH2SfO > )NH2 


one a 

39 j A 


tbU 


pirnw 




TH2 




396A 


tou 






PH2 

Vl 


CH2CH2 S f 0)NH2 


397A 


tou 




PW9 


PH9 


CH2CH2S('0 > l2NMe2 


39oA 


tOU 


PIJfYtt 


PTJ9 


PH2 


CH2CH2S( r O > )2NMe2 


1 C\C\ A 

399A 


toU 


t^ivic )\jn 


pw9 


PH2 


CH2CH2Sf0^2NMe2 


40UA 


ttsu 






PH9 


CH2CH2SfO > )2NMe2 


A A1 A 

401A 


+~Qii 
U3U 






PH9 


CH2CH2Sf0^2NMe2 


402A 


tbu 






PTT9 


CH2CH2S( r O)2NMe2 


403A 


tou 


p/yyv 


P149 


PN9 


CH2CH2SfO > iNMe2 


vif\A A 

i 404A 


LbU 




ppn 




1 CH2CH2SCO > >NMe2 


Af\C A 

405A 


lOU 




PUT 


P149 


CH2CH2SfO > lNMe2 


AC\C A 

I 40oA 


+"Oii 

lOU 


pfm 




PH9 


CH2CH2SfO/NMe2 


A C\1 A 

4U /A 


ttsu 






PH2 


CH2CH2SfO > )NMe2 


/i no A 
4UoA 


toU 






PH2 


CH2CH2S(0)NMe2 


Af\C\ A 

4U9A 


lOU 




PH9 


PH2 


C(0)CH2S('0 > )2Me 


a i n a 
41 UA 


toll 




PH9 


PH2 


0^^28(0)21^6 


/I 1 1 A 

411A 


toll 




PH9 


PH9 


CCO > >CH2SCO , )2Me 


/l 1 O A 

41 2 A 


toll 




ppnvr^ 

v^n\xvj,c/ 


PFT9 


0(0)^28(0)21^6 


413A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)CH2S(0)2Me 


414A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)CH2S(0)2Me 


41 5 A 


tBu 


C(O) 


CH2 


CH2 


C(0)CH2S(0)Me 


41 6A 


tBu 


CHOH 


CH2 


cm 


C(0)CH2S(0)Me 


41 7A 


tBu 


C(Me)OH 


CH2 


CH2 


C(0)CH2S(0)Me 


41 8A 


tBu 


C(0) 


CH(Me) 


CH2 


C(0)CH2S(0)Me 
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419A 


tBu 


CHOH 


CH(Me) 


CH2 


C(0)CH2S(0)Me 


420A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


C(0)CH2S(0)Me 


421A 


tBu 


C(O) 


CH2 


CH2 


C(0)CH2CH2S(0)2Me 


422A 


tBu 


CHOH 


CH2 


CH2 


C(0)CH2CH2SfO)2Me 


423A 


tBu 


CfMe)OH 


CH2 

X^r A 


CH2 


C(0)CH2CH2S(0)2Me 


424A 


tBu 


CfO) 


CHfMe) 


CH2 


CfO)CH2CH2SfO)2Me 


425A 


tBu 


CHOH 


CHfMe) 


CH2 


CfO)CH2CH2SfO)2Me 


426A 1 


tBu 


CfMe)OH 


CHfMe) 


CH2 


C(0)CH2CH2S(0)2Me 


427A 


tBu 


CfO) 


CH2 

X^ JL A. 


CH2 


CfO)CH2CH2S (O)Me 


428A 


tBu 


CHOH 


CH2 

X»^ A 


CH2 


CfO)CH2CH2S(0)Me 


429A 


tBu 


CfMe)OH 


CH2 


CH2 


C(0)CH2CH2S(0)Me 


430A 


tBu 


CfO) 


CHfMe) 


CH2 


C(0)CH2CH2S(0)Me 


431A 


tBu 


CHOH 


CHfMe) 


CH2 


CfO)CH2CH2S(0)Me 


432A 


tBu 


CfMe)OH 


CHfMe) 

X_> JL JL 1 A ▼ A W J 


CH2 


CfO)CH2CH2S(0)Me 


433A 


tBu 


CfO> 


CH2 

Xw' JL. Ji< * 


CH2 


CH2CH2CH2SfO)2NH2 


434A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2CH2S(0)2NH2 


435A 


tBu 


CfMe)OH 


CH2 


CH2 


CH2CH2CH2S(0)2NH2 


43 6 A 


tBu 




CHfMe) 

X^ JL IX ▼ -*- *r / 


CH2 


CH2CH2CH2S(0)2NH2 


437A 


tBu 


CHOH 


CHfMe) 


CH2 


CH2CH2CH2SfO)2NH2 


43 8 A 


tBu 


CfMe)OH 


CHfMe) 


CH2 


CH2CH2CH2S(0)2NH2 


439A 


tBu 


CfO) 


CH2 


CH2 


CH2CH2CH2S(0)NH2 


440A 


tBu 


CHOH 


CH2 


CH2 


CH2CH2CH2SfO)NH2 


441 A 


tBu 


CfMe)OH 


CH2 


CH2 


CH2CH2CH2S(0)NH2 


442A 


tBu 


CfO) 


CHfMe) 


CH2 


CH2CH2CH2S(0)NH2 


443A 


tBu 


CHOH 


CHfMe) 


CH2 


CH2CH2CH2SfO)NH2 


444A 


tBu 


C(Me)OH 

X ✓ 


CHfMe) 


CH2 


CH2CH2CH2SfO)NH2 


445A 


tBu 


C(O) 


cm 


CH2 


1 ,3 ,4-oxadiazolin-2-one-5 -yl 


446A 


tBu 


CHOH 


cm 


CH2 


1 ,3 ,4-oxadiazolin-2-one-5 -yl 


447A 


tBu 


C(Me)OH 


cm 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


448A 


tBu 


C(O) 


CHfMe) 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 


449A 


tBu 


CHOH 


CHfMe) 


CH2 


1 ,3,4-oxadiazolin-2-one-5-yl 
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A c r\ a ■ 

450A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolm-2-one-5-yl 


451 A 


tBu 


C(O) 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 


452A 


tBu 


CHOH 


CH2 


CH2 


1 ,3 5 4-oxadiazolin-2-thione-5-yl 


A f A 

453A 


tBu 


C(Me)OH 


CH2 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 


A A A 

454A 


tBu 


C(O) 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 


A Si A 

45 5 A 


tBu 


CHOH 


CH(Me) 


CH2 


1 ,3,4-oxadiazolin-2-thione-5-yl 


456A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


1 ,3 ,4-oxadiazolin-2-thione-5 -yl 


457A 


tBu 


C(O) 


CH2 


CH2 


imidazolidine-2,4-dione-5-yl 


458A 


tBu 


CHOH 


CH2 


CH2 


imidazolidine-2,4-dione-5-yl 


459A 


tBu 


C(Me)OH 


CH2 


CH2 


imidazolidine-2,4-dione-5-yl 


460A 


tBu 


C(O) 


CH(Me) 


CH2 


imidazolidine-2 s 4-dione-5-yl 


461A 


tBu 


CHOH 


CH(Me) 


CH2 


imidazoli dine-2 ,4-dione-5 -yl 


462A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


imidazolidine-2 3 4-dione-5-yl 


A f ^ A 

463A 


tBu 


C(O) 


CH2 


CH2 


isoxazol-3-ol-5-yl 


464A 


tBu 


CHOH 


CH2 


CH2 


isoxazol-3-ol-5-yl 


465A 


tBu 


C(Me)OH 


CH2 


CH2 


isoxazol-3-ol~5-yl 


466A 


tBu 


C(0) 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


467A 


tBu 


CHOH 


CH(Me) 


CH2 


isoxazol-3-ol-5-yl 


468A 


tBu 


C(Me)OH 


CH(Me) 


CH2 


isoxazol-3 -ol-5 -yl 



6. A compound or a pharmaceutical^ acceptable salt or an ester prodrug 
derivative thereof represented by the formula: 




5 where said compound is selected from a compound code numbered IB thru 162B, with 
each compound having the specific selection of substituents Rb, R& l 1> l 2> and L3 
shown in the row following the compound code number, as set out in the following 
Table 3 : 
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Table 3 





K B 


T r» 


T ^ 

L 2 






1 T3 
115 


tr>u 




pun 


o 




on 
zr> 


toU 






n 




3B 


tbu 


L/^iVie )\Jri 




n 


-V^<J JIN 11.-^x12 V^V^J ^UXT 


4x3 


I'D,, 

tbu 


C(U) 




n 


-Pfnww-PWn-pfrAOH 

~V^\Ay JIM nr\aiT2 \s\\J JVIi 


5B 


tBU 


* 


^ii(Me ) 


w 




6B 


tBu 




^Jd(Mej 


r\ 
\J 


rfcwtxu pt4^ p^^^^H 


7B 


tBu 


C(0) 




yJ 


p^omsjw PT T ^^/^A^ prn^nw 


8B 


tBu 


CxiUrl 




Av 

\J 


p/'^l^x^w pwrM^ rvrhntr 


9B 


tBu 


r~if~\ K ATT 

C(Me)Url 




n 
U 


r^friXWH pxjr\/fr»\ prn^OP" 


10B 


tBu 


C(U) 


Crl(MeJ 


AN 

U 


r , ^o\xn4 pwnv/f^ rYn\nw 


11B 


tBu 


CxiUrl 




r\ 
U 


p/timvfw pw^^/^^»^ p/'n^nw 


12B 


tBu 


A* /TV /r A \ATT 

C(Me)Url 


a^u r\/ta\ 


Av 


r^/'o^xrw p'H^^yf<a^ pffY\nw 


13B 


tBu 


avaw 
C(0) 


ALIO 


Al 


-L/^w JINn-^n^JilJ-l^^L^JL/rl 


14B 


tBu 


A , iuA\T_r 
LhUrl 




u 


AvrvYMTT pwrpA P/'^^^M 

-v^^w jlNn-^il^iiij-^^iJ jvjri 


15B 


tBu 


AVIV AYL3 




av 
\J 


-v^^L/ jlNn-v^o^i3tj-i^^wjwri 


16B 


tBu 


C(0) 




r\ 
\J 


-\^^u jiN ri-v^jri^Jc/i j-l^^vj jwn 


17B 


tBu 


CiiUri 


Uxi(Me ) 


av 
U 


-i^/^U JINJCl-^jn-^ij/Lj-^^w Jvyri 


18B 


tBu 


C(MejUri 


^n^Mej 


av 
\J 




19B 


tbu 


C(UJ 


IsJtlZ 




p^nM^rw-prA/T^^ -Pro iOH 


20B 


tBu 


UriUri 


UriZ 


Ak 

VJ 


C(C\\U\1 CCMeA-y CfCYsCYH 
-\^\\J jiNn-v^iYACj2~v^v_/ )\jn 


21B 


I'D,, 

tBu 




UrlZ 


\J 


p^nwR-P^Mp^-Pfn^OR 


22B 


tBu 


C(O) 




Ak 
VJ 


-V-^vy JiNn-o^lvicj2 -v^^w )\jrx 




fRu 


CHOH 




o 


-C(0)NH-C(Me) 2 -C(0)OH 


24B 


tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)NH-C(Me)2-C(0)0H 


25B 


tBu 


C(0) 


CH2 


0 


-C(0)NH-CMe(Et)-C(0)OH 


26B 


tBu 


CHOH 


CH2 


o 


-C(0)NH-CMe(Et)-C(0)OH 


27B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CMe(Et)-C(0)OH 


28B 


tBu 


C(0) 


CH(Me) 


0 


-C(0)NH-CMe(Et)-C(0)OH 


29B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-CMe(Et)-C(0)OH 
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^0B 


tBu 


C(Me,OH 


CH(Me> 


0 


-C(0)NH-CMe(Et)-C(0)OH 


^ IB 


tBu 


CYO) 


CH2 

VI J.M 


0 


-C(0)NH-CH(F)-C(0)OH 


^2B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH(F)-C(0)OH 




tBu 


CfMeiOH 

V^IyXV y >— 'X X 


CH2 


o 

x^ 


-CfO)NH-CHfF)-CCO)OH 


^4R 






CHfMe/ 

vx x^avx v y 


o 

x^ 


-CfO)NH-CHfF)-CfO)OH 


^R 


tRu 


CHOH 

vA AvA A 


CHfMei 

VA X\l VI V y 


o 


-CfO^NH-CH(T)-CfO)OH 


^6R 
JuD 


tRu 


CfMe'.OH 

1YA V / VX A 


CHfMe', 


o 


-CfO^NH-CHfD-CfOOH 


^7R 

J ID 


tRii 


CfOi 1 


CH2 


o 


-Cf O)NH-CHfCF0-C(O)OH 


jOD 


tRu 

ID U 


CHOH 


CH2 

V-'A AZ> 


o 

v 


-CfO,NH-CHfCF^-CfO)OH 


3 OR 


tRu 

LDU. 


CfMpiOH 


CH2 


o 


-CrOiNH-CHfCF^i-CfOIOH 


HUD 


tRu 
LDU 


CfO^ 


CHfMe^ 

VAA^lYAv y 


o 

v 


-CfOiNH-CHfCF-O-Ct'OlOH 


41 R 
*r ID 


tRu 
LDU 


CHOH 
v^rx v\i x 


CHfMei 

vATA^AYA V J 


o 


-CfOiNH-CHfCF^VCfO.OH 


49R 
HZD 


tRu 
LDU 


CfMe iOH 

V ^lVlC J VAX 


CHfMei 

VAJL ^AVAv J 


o 


-CfOiNH-CHrcF^VCfOOH 




tRu 
LDU 


CfOi 


CH2 


o 


-CfOiNH-CHfOHi-CfOiOH 

VI v//i ill vyLM Vlll V^v y wi* 


/MP 
*+*+D 


tRu 
LDU 


CHOH 

vxx v\l a 


CH2 


o 


-CrO/NH-CHCOHD-CfOOH 


ASR 
*t JD 


tRu 
LDU 


CfMeiOH 


CH2 


o 


-Cf OiNH-CHfOHi-CfO'lOH 


46R 
HOD 


tRu 
LDU 


CfOi 


CHfMei 

VAA^AVAV y^ 


o 


-Cf O^NH-CHfOHVCfOOH 


47R 
H / D 


tRu 
LDU 


CHOH 

VAX vA 1 


VA X^AVA V^ / 


o 


-CCO ,NH-CHfOHVCfO)OH 


4£R 


tRu 

uDU 


CfMe^OH 

VylVAV y v*X A 


CHfMei 

X^IVXV y^ 


o 


-CrO^NH-CHfOHl-C^OH 

V/l \/ U ill vlllv/Aly v \ / V * A 


4QR 

H^D 


tRu 

LDU 


crOi 


CH2 

V — ' I Xx» 


o 


-CfO iNH-CHfcvcloDroDvlVC^OOH 


SOR 


LDU 


CHOH 


CH2 


o 


-CCOWH-CHfcvclopropyD-CfOOH 


S1R 


tRu 

LDU 


CHVfe^OH 


CH2 


o 


-CfO»NH-CHfcvcloBroDvn-C(0)OH 


^9R 


tRu 

LDU 




CHfMei 

VXXl 1YJ.V 1 


o 


-CfOiNH-CHfcvclopropvO-CfO^OH 


SIR 


tRu 

LDU 


CHOH 


VA XV AVAV 1 


n 


-CfOiNH-CHfcvclopropvn-CfO^OH 


S4R 


tRn 

LDU 


CHVfe^OH 

wl AVAV J\JLM. 


CHfMei 

VvXXl lYlV y 


o 


-CfO , )NH-CH('cvclopropyl)-C('0)OH 


55B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


56B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


57B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-CH(Me)-C(0)OH 


58B 


tBu 


C(O) 


CH(Me) 


o 


-C(0)NH-CH(Me)-C(0)OH 


59B 


tBu 


CHOH 


CH(Me) 


o 


-C(0)NH-CH(Me)-C(0)OH 


60B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-CH(Me)-C(0)OH 
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61B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


62B 


tBu 


CHOH 


CH2 


0 


-C(O)NH-C(Me) 2 -C(0)0H 


63B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


64B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


65B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


66B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-C(Me) 2 -C(0)OH 


67B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-CF(Me)-C(0)OH 


68B 


tBu 


CHOH 


CH2 


o 


-C(0)NH-CF(Me)-C(0)OH 


69B 


tBu ! 


C(Me)OH 


CH2 

^^^^ 


o 


-C(0)NH-CF(Me)-C(O)0H 


70B 


tBu 


CfO) 


CHfMe) 


o 


-C(0)NH-CF(Me)-C(0)OH 


71B 


tBu 


CHOH 


CHfMe) 


o 


-C(0)NH-CF(Me)-C(0)OH 


72B 


tBu 


CfMe)OH 


CHfMe) 


0 


-C(0)NH-CF(Me)-C(0)OH 


73B 


tBu 


CfO) 


CH2 


o 


-CfO)NH-C(Me)(CF 3 )-C(0)OH 


74B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


75B 


tBu 


CfMe)OH 


CH2 


o 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


76B 


tBu 


CfO) 


CHfMe) 


0 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


77B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


78B 


tBu 


CfMe)OH 


CH(Me) 


0 


-C(0)NH-C(Me)(CF 3 )-C(0)OH 


79B 


tBu 


C(O) 


CH2 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


80B 


tBu 


CHOH 


CH2 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


81B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


82B 


, tBu 


C(0) 


CH(Me) 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 




tBu 


CHOH 


CHfMe) 


o 


-C(0)NH-C(Me)(OH)-C(0)OH 


84B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NH-C(Me)(OH)-C(0)OH 


OJD 


LOU 


v -A v -v 


CH2 


o 


-CfO)NH- 

C(Me)(cyclopropyl)C02H 


86B 


tBu 


CHOH 


CH2 


0 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


87B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NH- 

C(Me)(cyclopropyl)C02H 


88B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NH- 
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89B 



90B 



91B 



92B 



93B 



94B 



95B 



96B 



97B 



98B 



99B 
100B 

101B 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 
tBu 

tBu 



CHOH CH(Me) 



C(Me)OH CH(Me) 



C(0) 



CH2 



CHOH 



CH2 



C(Me)OH CH2 



C(O) ! CH(Me) 



0 



O 



0 



O 



O 



O 



CHOH CH(Me) 



C(Me)OH CH(Me) O 



C(O) 



CH2 



O 



CHOH 



CH2 



O 



C(Me)OH CH2 
C(0) CH(Me) 

CHOH CH(Me) 



O 

o" 
o 



C(Me)(cyclopropyl)C02H 



-C(0)NH- 

C(Me)(cyclopropyl)C02H 



-C(0)NH- 

C(Me)(cyclopropyl)C02H 



-C(0)NMe-CH 2 -C(0)OH 



-C(0)NMe-CH 2 -C(0)OH 



-C(0)NMe-CH 2 -C(0)OH 



-C(O)NMe-CH 2 -C(0)OH 



-C(0)NMe-CH 2 -C(0)OH 



-C(0)NMe-CH 2 -C(0)OH 



-C(0)NMe-CH(Me)-C(0)OH 



-C(0)NMe-CH(Me)-C(0)OH 



•C(0)NMe- 
•C(0)NMe- 



CH(Me)-C(0)OH 
CH(Me)-C(0)OH 



-C(0)NMe-CH(Me)-C(0)OH 



102B tBu C(Me)OH I CH(Me) I O -C(0)NMe-CH(Me)-C(0)OH 



103B 



104B 



tBu 



tBu 



C(O) 



CH2 



O -C(0)NMe-CH(F)-C(0)OH 



CHOH 



CH2 



O | -C(0)NMe-CH(F)-C(0)OH 



105B 
106B 



tBu 
tBu 



C(Me)OH 

cW 



CH2 
CH(Me) 



O 

o" 



-C(0)NMe-CH(F)-C(0)OH 
-C(0)NMe-CH(F>C(0)OH 



107B 
108B 



109B 



HOB 



111B 



112B 



113B 



114B 



115B 
116B 



tBu 
tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 
tBu 



CHOH 
C(Me)OH 



CH(Me) 
CH(Me) 



O 

"o 



-C(0)NMe-CH(F)-C(0)OH 
-C(0)NMe-CH(F)-C(0)OH 



C(0) 



CH2 



CHOH 



CH2 



O -C(0)NMe-CH(CF 3 )-C(0)OH 
O -C(0)NMe-CH(CF 3 )-C(0)OH 



C(Me)OH CH2 



O -C(0)NMe-CH(CF 3 )-C(0)OH 



C(O) CH(Me) O -C<0)NMe-CH(CF 3 )-C(0)OH 



CHOH CH(Me) O -C(0)NMe-CH(CF 3 )-C(0)OH 



tBu C(Me)OH I CH(Me) I O I -C(0)NMe-CH(CF 3 )-C(0)OH 



C(O) 
CHOH 



CH2 
CH2 



O 

o" 



•C(0)NMe-CH(OH)-C(0)OH 
•C(0)NMe-CH(OH)-C(0)OH 
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1 1 713 
1 I ID 


TJDU 




Lriz 


1 o 


-C(U;NMe-CH(OH)-C(0)OH 


118B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH(OH)-C(0)OH 


1 1 cvo 


tbU 




CH(Me) 


f r\ 


-C(0)NMe-CH(OH)-C(0)OH 


120B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CH(OH)-C(0)OH 


121B 


tBu 


C(0) 


CH2 


0 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


122B 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


123B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


124B 


tBu 


C(O) 


CH(Me) 


0 


-C(0)NMe-CH(cyclopropyl> 
C(0)OH 


125B 


tBu 


/-"IT TATT 

CHOH 


CH(Me) 


0 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 




tBu 


C(Me)OH 


CH(Me) 


o 


-C(0)NMe-CH(cyclopropyl)- 
C(0)OH 


1 77T3 


tt>U 


C(O) 


nrjo 


o 


-C(0)NMe-C(Me)2-C(0)OH 


IZoJtS 


LDU 


CrlUrl 


CH2 


o 


-C(0)]SMe-C(Me)2-C(0)OH 


1 OOP 


tt>U 




Lrlz 1 


o 


-C(0)NMe-C(Me)2-C(0)OH 




LDU 


C(O) 


LH(Me) 


o 


-C(O)NMe-C(Me)2-C(0)0H 




+T3u 
tDU 




Uri(Me) 


u 


-C(0)NMe-C(Me)2-C(0)OH 


1 ion 


LOU 






(J 


-C(U)NMe-C(Me)2-C(0)OH 


1 11J3 
IjjD 


U5U 






V 


-C(U)rNMe-Cr (Me)-C(u)OH 


1 lAR 
1 OH-Jj 


LDU 




OTTO I 

Ctiz J 


u 


r^/f\\~Ki\ A"nA/T„\ a/a\att 

-C(0)jNMe-Cr(Me)-C(0)OH 


1 1^T3 


+T3u 
LDU 




Uriz ! 


u 


-C(O;NMe-CF(Me)-C(0)OH 


136B 


tBu 






n 




137B 


tBu 


CHOH 


CH(Me) 


0 


-C(0)NMe-CF(Me)-C(0)OH 


138B 


tBu 


C(Me)OH 


CH(Me) 


0 


-C(0)NMe-CF(Me)-C(0)OH 


139B 


tBu 


C(0) 


CH2 


0 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


MOB 


tBu 


CHOH 


CH2 


0 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 


141B 


tBu 


C(Me)OH 


CH2 


0 


-C(0)NMe-C(Me)(CF 3 )-C(0)OH 
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142B 



143B 



144B 



145B 



146B 



147B 



148B 
149B 



150B 
151B 



152B 



153B 



154B 



155B 



156B 



157B 



158B 



159B 



160B 



161B 



162B 



tBu 



tBu 



tBu 



tBu 



tBu 
"tBu 



tBu 
"tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



tBu 



C(0) 



CHOH 



tBu C(Me)OH 



tBu 



C(0) 



CHOH 



tBu C(Me)OH 



C(0) 
GHOH 



C(Me)OH 



CH(Me) 



CH(Me) 



O 



CH(Me) 



CH2 



CH2 



CH2 



CH(Me) 
CH(Me) 



CH(Me) 
CH2 



CHOH 



tBu C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CHOH 



C(Me)OH 



C(O) 



CH2 



CH2 



CH(Me) 



O 



O 



O 



O 



O 



0 

"o 



o 
"o 



o 



-C(0)NMe-C(Me)(CF 3 )-C(0)OH 
-C(0)NMe-C(Me)(CF 3 )-C(O)0H 



-C(0)NMe-C(Me)(CF 3 )-C(0)OH 



-C(0)NMe-C(Me)(OH)-C(0)OH 



-C(0)NMe-C(Me)(OH)-C(0)OH 



-C(0)NMe-C(Me)(OH)-C(0)OH 



-C(0)NMe-C(Me)(OH)-C(0)OH 
-C(0)NMe-C(Me)(OH)-C(0)OH 



-C(0)NMe-C(Me)(OH)-C(0)OH 
-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 



O 



O 



CH(Me) 



CH(Me) 



CH2 



CH2 



CH2 



CH(Me) 



CHOH 



C(Me)OH 



CH(Me) 



CH(Me) 



O 



O 



O 



O 



O 



O 



O 



O 



-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 

-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 

-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 



-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 

-C(0)NMe-C(Me)(cyclopropyl)- 
C(0)OH 

-C(0)-N(Me)-5-tetrazolyl 



-C(0)-N(Me)-5-tetrazolyl 



-C(0)-N(Me)-5-tetrazolyl 



-C(0)-N(Me)-5-tetrazolyl 



-C(0)-N(Me)-5-tetrazolyl 



-C(0)-N(Me)-5-tetrazolyl 



7. A compound or a pharmaceutically acceptable salt or an ester prodrug 
derivative thereof represented by the formula: 
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R 



B 




where said compound is selected from a compound code numbered 1C thru 162C, 
with each compound having the specific selection of substituents Rg, Rq 9 L\ , I/?, and L3 
shown in the row following the compound code number, as set out in the following 
Table 4 : 

Table 4 





R B 




L 2 


L l 




1C 


tBu 


C(0) 








2C 


tBu 


CriUri 


Ciiz 






3C 


tJoU 


U^MejUrl 








4C 


toU 


C(O) 


Crl(Me J 






rp 


fRn 

IDU 


THOH 

\->XX\JH 




CFT2 


-CrO'lNH-CHo-CCO^OH 

"^✓l V )1 ill Vyll/ v>i v/yv/11 


6C 


tBu 


C(Me)OH 


CH(Me) 


CH2 


-C{0)NH-CH 2 -C(0)OH 


7C 


tBu 


C(O) 


CH2 


CH2 


-C(0)NH-CH(Me)-C(0)OH 


8C 


tBu 


CHOH 


CH2 


cm 


-C(0)NH-CH(Me)-C(0)OH 


9C 


tBu 


C(Me)OH 


CH2 
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derivative thereof selected from (TBU-1) to (TBU-86), as follows: 



TBU-1) 




TBU-2) 




TBU-3) 




TBU-4) 
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TBU-8) 
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5 




TBU-12) 
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5 
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5 
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5 
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» 
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(5-tetrazolyl) 



TBU-30) 




TBU-31) 
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J 
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TBU-41) 




5 



TBU-43) 




TBU-44) 
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TBU-60) 
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» 
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TBU-72) 
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(5-tetrazolyl) 



TBU-77) 




TBU-78) 




TBU-79) 




TBU-80) 
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1 0. The compound or a pharmaceutically acceptable salt or ester prodrug 
derivative of the compound represented by the formula: 
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or 




1 1 . The compound or a pharmaceutically acceptable salt or ester prodrug 
derivative of the compound represented by the formula: 
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derivative of the compound represented by the formula: 




or 
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13. The prodrug derivative of a compound of claim 1 to 12 wherein the prodrug is 
a methyl ester, ethyl ester N,N-diethylglycolamido ester or morpholinylethyl ester. 

14. The salt derivative of a compound of claim 1 to 12 wherein the salt is sodium 
or potassium. 

15. A pharmaceutical formulation comprising a compound of claim 1 to 12 
together with a pharmaceutical^ acceptable carrier or diluent. 

16. A formulation for treating osteoporosis comprising: 

Ingredient (Al): a vitamin D receptor modulator of claim 1 to 12; 
Ingredient (Bl): 

one or more co-agents selected from the group consisting of: 



a. 


estrogens, 


b. 


androgens, 


c. 


calcium supplements, 


d. 


vitamin D metabolites, 


e. 


thiazide diuretics, 


f. 


calcitonin, 


g- 


bisphosphonates, 


h. 


SERMS, and 


* 

1. 


fluorides; and 



Ingredient (CI): optionally, a carrier or diluent. 
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17. The formulation of claim 16 wherein the weight ratio of (Al) to (Bl) is 
from 10:1 to 1:1000. 

1 8. A formulation for treating psoriasis comprising: 

Ingredient (A2): a vitamin D receptor modulator of claim 1 to 1 1 ; 

Ingredient (B2): 

one or more co-agents that are conventional for treatment 
osteoporosis selected from the group consisting of: 

a. topical glucocorticoids , 

b. salicylic acid, 

c. crude coal tar; and 
Ingredient (C2): optionally, a carrier or diluent. 

19. The formulation of claim 18 wherein the weight ratio of (A2) to (B2) is 
from 1:10 to 1:100000. 

20. A method of treating a mammal to prevent or alleviate the pathological 
effects of acne, alopecia, Alzheimer's disease, autoimmune induced diabetes, bone 
fracture healing, breast cancer, prostate cancer, colon cancer, diabetes, Type I, host-graft 
rejection, humoral hypercalcemia , induced diabetes, leukemia, lupus, multiple sclerosis, 
insufficient sebum secretion, osteomalacia, osteoporosis, insufficient dermal firmness, 
insufficient dermal hydration, phoriatic arthritis, psoriasis, renal failure, 

renal osteodystrophy, rheumatoid arthritis, scleroderma, systemic lupus erythematosus, 
skin cell protection from Mustard vesicants, and wrinkles; wherein the method comprises 
administering a pharmaceutically effective amount of at least one compound of claim 1 to 
12. 

21. The method of claim 20 for the treatment of psoriasis. 

22. The method of claim 20 for the treatment of osteoporosis. 
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23 . A method of treating or preventing disease states mediated by the Vitamin 
D receptor, wherein a mammal in need thereof is administered a pharmaceutical^ 
effective amount of a compound of claim 1 to 12. 

24. A compound as claimed in claim 1 to 12 for use in treating a mammal to 
prevent or alleviate the pathological effects of acne, alopecia, Alzheimer's disease, 
autoimmune induced diabetes, bone maintenance in zero gravity, bone fracture healing, 
breast cancer, prostate cancer, colon cancer, diabetes, Type I, host-graft rejection, humoral 
hypercalcemia , induced diabetes, leukemia, lupus, multiple sclerosis, insufficient sebum 
secretion, osteomalacia, osteoporosis, insufficient dermal firmness, insufficient dermal 
hydration, phoriatic arthritis, psoriasis, renal failure, renal osteodystrophy, rheumatoid 
arthritis, scleroderma, systemic lupus erythematosus, and wrinkles. 

25. A method of treating a mannal to prevent or alleviate the effect of Mustard 
by administering a pharmaceutical^ effective amount of a formulation comprising the 
compound of claim 1 to 12 alone or together with a pharmaceutically acceptable carrier or 
diluent thereof. 



26. A compound as claimed in any one of claim 1 to 12 for use in treating or 
preventing disease states mediated by the Vitamin D receptor. 

27. A compound as claimed in Claim 1 substantially as hereinbefore described 
with reference to any of the Examples. 

28 . A process for preparing a compound as claimed in claim 1 substantially as 
hereinbefore described with reference to any of the Examples. 

29. The use of a compound as claimed in claim 1 substantially as herein 
described with reference to any of the Assays and Tables for mediating the Vitamin D 
receptor. 
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